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To: Chen, Isaac[Chen.Isaac@epa.gov]; Larsen, Brent[Larsen.Brent@epa.gov]; Dwyer,
Stacey[Dwyer.Stacey@epa.gov]

Cc: Shaikh, Taimur[Shaikh.Taimur@epa.govl; Bogdan, Silvia[pogdan.silvia@epa.gov}; Gillespie,
David[Gillespie.David@epa.gov]; Lawrence, Rob[Lawrence.Rob@epa.gov}

From: Schwab, Kay

Sent: Tue 11/21/2017 3:12:53 PM

Subject: FW: Louisiana Offshore Oil Port - Oil Export Proposal

LOOP - Bidirectional Project - MOL EIA (Sept2017).pdf

LOOP - Bi-Dir Project Decrp-March 22 2017.pdf

Isaac/Brent,
See Rob's message below.

Stacey,
Please share with LDEQ, if appropriate.

Thanks

From: Lawrence, Rob

Sent: Tuesday, November 21, 2017 9:01 AM

To: Dwyer, Stacey <Dwyer.Stacey@epa.gov>; Shaikh, Taimur <Shaikh.Taimur@epa.gov>; Bogdan,
Silvia <bogdan.silvia@epa.gov>; Schwab, Kay <Schwab.Kay@epa.gov>; Robinson, Jeffrey
<Robinson.Jeffrey@epa.gov>; Magee, Melanie <Magee.Melanie@epa.gov>

Cc: Alvarado, Tina <Alvarado.Tina@epa.gov>; Gillespie, David <Gillespie.David@epa.gov>
Subject: FW: Louisiana Offshore Oil Port - Oil Export Proposal

Importance: High

FYI

Rob Lawrence

Region 6

Policy Advisor - Energy Issues
214.665.6580

From: Borland, Curtis [mailto:Curtis.E.Borland@uscg.mil]

Sent: Tuesday, November 21, 2017 8:49 AM

To: Yvette. Fields@dot.gov; Morefield, Wade (MARAD) <wade.morefield@dot.gov>;
terri.thomas@boem.gov; t.j.broussard@bsee.gov; Jarvis Abbott <Jarvis.Abbott@bsee.gov>; Lawrence,
Rob <Lawrence.Rob@epa.gov>; Robinson, Jeffrey <Robinson.Jeffrey@epa.gov>;
michael.tucker@noaa.gov; Giordano, Alfred (PHMSA) <alfred.giordano@dot.gov>; Massimi, Elizabeth L
CDR <Elizabeth.L.Massimi@uscg.mil>; Youde, Steven M LCDR <Steven.M.Youde@uscg.mil>

Cc: Bachman, Roddy C CIV <Roddy.C.Bachman@uscg.mil>; McKitrick, Bradley CIV
<Bradley.K.McKitrick@uscg.mil>; Perez, Jose A CDR <Jose.A.Perez3@uscg.mil>; Perera, Melissa E CIV
<Melissa.E.Perera@uscg.mil>; Tone, Kevin P CIV <Kevin.P.Tone@uscg.mil>; Vasanth, Pavagada N CIV
<Pavagada.N.Vasanth@uscg.mil>; Borland, Curtis <Curtis.E.Borland@uscg.mil>; Bray, Jeff R CIV
<Jeff.R.Bray@uscg.mil>; Michael.Pucci@dot.gov; Shepherd Il, Thomas (MARAD)
<thomas.shepherd@dot.gov>; Gilson, Kristine (MARAD) <kristine.gilson@dot.gov>

Subject: Louisiana Offshore Oil Port - Oil Export Proposal

Pre-decisional - Releasability under FOIA to be determined - FOIA Withholding Exemptions (4) and (5)

Good morning All,
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As you may be aware, the Louisiana Offshore Oil Port (LOOP), an offshore oil import facility licensed by
the Secretary of Transportation pursuant to the Deepwater Port Act, has requested approval of a proposal
to convert its "Main Oil Line" (MOL) to bi-directional flow. This proposed change to the MOL will allow
LOORP to reverse oil flow and provide vessel loading services to VLCCs and ULCCs at its marine terminal.
To accomplish this, LOOP proposes to install a series of piping modifications including adding and
modifying meters and removing check valves at several locations between the onshore Clovelly Dome
Storage Terminal and the offshore marine terminal/single point mooring buoy. The Pipeline & Hazardous
Materials Safety Administration (PHMSA) is currently evaluating the proposed MOL modifications to
ensure appropriate pipeline safety construction and operation standards are in place.

The Coast Guard is responsible for the review and approval of LOOP's proposed Operations Manual
(OPSMAN) amendments that implement cargo loading procedures. Recently, the Coast Guard received
LOOP's "Environmental Impact Analysis" (EIA) (attached) which purports to provide an overview of the
environmental impact of the MOL modifications and cargo loading operations. (Note - The ElA is
short...only 4 pages of text followed by Annex A with air emission calculations. Also attached is a
(business confidential) project description.) | request your review of the EIA foliowed by a conference call
early next week (propose Tuesday, November 28 - 1400 EST) to discuss:

1) the sufficiency of the ElIA's analysis;

2) the validity of LOOP's assertion that "[e]missions from LOOP's Marine Terminal and Vessels receiving
cargos at the terminal are regulated, exclusively, by the Department of Interior under the Outer
Continental Shelf Lands Act." (see page 2, para. lI[.B. - Air Quality);

3) confirmation of the status of relevant permits, approvals or authorizations (e.g., CWA (NPDES), CAA
(Title V), MMPA (IHA/LOA), efc.); and,

4) the status of PHMSA's review of LOOP's MOL modifications.

Hopefully, at the end of the discussion, we will have a consensus understanding of the project and
agreement on the path forward to complete review of LOOP's proposal. Please advise on your
availability next week for a conference call. If there are others in your organization who should
participate, please forward this email as appropriate. However, | request this email and attachments be
kept within the federal family for now. If the proposed time is good (Tuesday, November 28 - 1400 EST),
| will send a calendar invite with call-in information.

Please accept my best wishes for a wonderful Thanksgiving Holiday!
Sincerely,
Curtis

Curtis E. Borland

Attorney/Advisor

Commandant (CG-OES-2)

Vessel & Facility Operating Standards
U.S. Coast Guard Stop 7509

2703 Martin Luther King Jr. Ave SE
Washington, DC 20593-7509

(202) 372-1444
curtis.e.borland@uscg.mil

A Coast Guard Attorney prepared this document for INTERNAL GOVERNMENT USE ONLY. This
document is pre-decisional in nature and qualifies as an inter-agency/intra-agency document containing
deliberative process material. Under exemption 5 of section (b) of 5 U.S.C. § 552 (Freedom of
Information Act), this material is EXEMPT FROM RELEASE TO THE PUBLIC.
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To: Lawrence, Rob[Lawrence.Rob@epa.gov}

Cc: Bogdan, Silvia[bogdan.silvia@epa.gov}; Chen, Isaac[Chen.Isaac@epa.gov]; Shaikh,
Taimur[Shaikh. Taimur@epa.gov}

From: Schwab, Kay

Sent: Tue 11/7/2017 2:59:36 PM

Subject: RE: ENERGY Folks: Using Applicable Reports Categories in the new Weekly Activity
Reporting System

Hi Rob,

Thanks for the reminder. Silvia Bogdan, WET for 6WQ-P, will be submitting the WAR for
LOORP this week, T think. .. still working out the toxicity concern ©

2

Is Stacey keeping you updated on LOOP lately? There have been a few updates since the “live’
meeting in Dallas on Sept 5, 2017. I anticipate that there will be another call
(LOOP/LDEQ/EPA) in the near future.

Let us know if you need any info before then.

Thanks

K

Kay Schwab (6WQ-PO)
Environmental Engineer
US EPA Region 6

1445 Ross Ave., Ste. 1200
Dallas, TX 75202-2733
schwab.kay@epa.gov

(214) 665-6635

From: Lawrence, Rob

Sent: Tuesday, November 07, 2017 8:48 AM

To: Overbay, Michael <overbay.michael@epa.gov>; Casso, Ruben <Casso.Ruben@epa.gov>;
Smalley, Bryant <smalley .bryant@epa.gov>; Larsen, Brent <Larsen.Brent@epa.gov>; Okpala,
Maria <Okpala.Maria@epa.gov>; Gomez, Laura <Gomez.Laura@epa.gov>; Magee, Melanie
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<Magee.Melanie@epa.gov>; Houston, Robert <Houston.Robert@epa.gov>; Chen, Isaac
<Chen.Isaac@epa.gov>; Larson, Darrin <Larson.Darrin@epa.gov>; Kaleri, Cynthia
<kaleri.cynthia@epa.gov>; Ehrhart, Richard <ehrhart.richard@epa.gov>; Schulze, Jeanne
<Schulze.Jeanne@epa.gov>; Peycke, Karen <Peycke.Karen@epa.gov>; Robinson, Jeffrey
<Robinson Jeffrey@epa.gov>; Smith, DonaldP <smith.donaldp@epa.gov>; Luckett, Casey
<Luckett.Casey@epa.gov>; Schwab, Kay <Schwab.Kay@epa.gov>; Price, Kimeka
<Price.Kimeka@epa.gov>; Keeler, Barbara <Keeler.Barbara@epa.gov>

Cc: Carroll, Craig <Carroll.Craig@epa.gov>

Subject: ENERGY Folks: Using Applicable Reports Categories in the new Weekly Activity
Reporting System

Importance: High

With the new WAR system, in addition to informing your upper management of your activities,
please check the ENERGY box under Applicable Reports. The areas can be pretty broad to
include oil and gas (compliance assistance, permitting, enforcement, and remediation), LNG
terminals and pipelines, renewable / green energy (solar, wind, biomass, hydro), or energy
efficiency built into Superfund remediation, RCRA clean-ups, or other actions.

All you need to do is check a box on whatever write-up you were already submitting.

Thanks for the assistance! And share this message with anyone you think might have been
missed.

Rob Lawrence
Region 6
Policy Advisor - Energy Issues

214.665.6580

From: Carroll, Craig

Sent: Monday, November 06, 2017 1:59 PM

To: Blanco, Arturo <Blanco. Arturo@epa.gov>; Selzer, Paula <Selzer.Paula@epa.gov>;
Jacobson, Doug <jacobson.doug@epa.gov>; Lawrence, Rob <Lawrence Rob@epa.gov>; Rush,
Randall <Rush.Randall@epa.gov>; Edlund, Carl <Edlund.Carl@epa.gov>
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Cc: Osbourne, Margaret <osbourne.margaret@ecpa.gov>; Carroll, Craig
<Carroll.Craigi@epa.gov>
Subject: Using Applicable Reports Categories in the new Weekly Activity Reporting System

Coordinators,

The Transition Action Team included check boxes for certain regional focus areas in the
“Applicable Reports” section of the new Weekly Activity Reporting (WAR) system to permit
rapid querying and reporting on the topics. You are receiving this e-mail because you have been
identified as a coordinator or point-of-contact for one of the areas. The areas and contacts are:

Environmental Justice — Arturo Blanco
Children’s Health — Paula Selzer

Gulf of Mexico — Doug Jacobson

US Mexico Border — Arturo Blanco
Energy Policy — Rob Lawrence
Agriculture — Randall Rush

Reuse — Carl Edlund

As a coordinator or point-of-contact, please ask other staff you are working with on projects
related to that area to check the focus area box when they submit a relevant WAR. For example,
the Ag Advisor should ask members of the Ag Committee to check the “Agriculture” box when
submitting a relevant WAR. At end-of-year the Ag Advisor can run a query using the
“Agriculture” field in the “Search/Reports” section to pull together all activities related to
agriculture for the FY. If you have any questions please see your designated Division contact for
the new WAR system or give me a call if your coordinator can’t find the answer.

Craig Carroll

Chief, Pesticide & Toxics Section
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U.S. EPA, Region 6

Ph. (214)665-2220
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To: Bogdan, Silvia[bogdan.silvia@epa.gov}

Cc: Chen, Isaac[Chen.lsaac@epa.gov}; Shaikh, Taimur{Shaikh. Taimur@epa.gov}
From: Schwab, Kay

Sent: Tue 11/7/2017 2:13:18 PM

Subject: FW: WAR ltems for this week (November 6, 2017)

Hi Silvia,

Can you do the WAR for the LOOP submittals & LOOP/LDEQ call yesterday? I think you will
be able to add a little more detail than I can come up with. Just a few sentences is fine ©

Thx

K

From: Larsen, Brent

Sent: Tuesday, November 07,2017 6:51 AM

To: Shahriyar, Syed <Shahriyar.Syed@epa.gov>; R6 6WQ-PO <R6_6WQPO@epa.gov>; R6
6WQ-PO <R6 6WQPO@epa.gov>; R6 6WQ-PT <R6 6WQPT@epa.gov>

Cc: Wooster, Richard <Wooster.Richard@epa.gov>; Hamilton, Denise
<Hamilton.Denise@epa.gov>; Brown, Lashunda <Brown.Lashunda@epa.gov>

Subject: RE: WAR Items for this week (November 6, 2017)

Remember the new electronic WAR system starts this week — do your WARs there! To access
go to the Intranet Home Page

hitp://regionba.epa.cov/intranet/index html

And look at the last link under the Picture (looks like I copied the link itself here). R6 Regional
Weekly Activity Report (WAR Hew

Sincerely,
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Brent Larsen

Chief
Permitting Section (6WQ-PP)

214-665-7523

From: Shahriyar, Syed

Sent: Monday, November 06, 2017 3:27 PM

To: R6 6WQ-PO <R6_6WOPO@epa.gov>; R6 6WQ-PO <R6_6WOPO@epa.cov>; R6 6WQ-
PT <R6_6WOPT@epa.gov>

Cc: Wooster, Richard <Wooster.Richard@epa.gov>; Larsen, Brent <Larsen.Brent@epa.gov>;
'Sherri Shadrick' <Sherri.Shadrick@ag.ok.gov>; Hamilton, Denise
<Hamilton.Denise@epa.gov>; Brown, Lashunda <Brown.Lashunda@epa.gov>

Subject: WAR Items for this week (November 6, 2017)

Please submit your WAR items by tomorrow 1500 Hours

Regards

Syed A. Shahriyar

Environmental Engineer

Regional Coordinator, Water Quality Management Plan
Regional Coordinator, Homeland Security for Wastewater
Data Management, NPDES Permits & TMDL Branch
EEO Counselor, U.S. EPA

U.S. Environmental Protection Agency, Region 6
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To: Bogdan, Silvia[bogdan.silvia@epa.gov]}
From: Molina, Rudy

Sent: Tue 10/10/2017 9:18:29 PM

Subject: Meeting w/Stacey

Hi Silvia,

Loop came up in a meeting, and Stacey would like to meet with you before Thursday to
discuss their proposal. Please check with her to schedule a time.

Thank-you,

Rudy Molina

NPDES Permits & TMDLS Branch (6WQ-PO)
US EPA Region 6

Telephone: 214-665-6731
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REVISED DRAFT WASTEWATER PERMIT FOR LOUISIANA OFFSHORE OIL PORT
(LOOP):

The Louisiana Department of Environmental Quality (LDEQ) submitted the a revised draft
joint reissuance permit for the Louisiana Offshore Oil Port (LOOP) to 6WQ-P on January 30,
2018. The LOOP - Marine Terminal is located 20 miles south of Grand Isle, Louisiana in the
Gulf of Mexico. LOOP also has adjacent onshore & coastal activities. The deepwater port
receives and temporarily stores significant amounts of crude oil from tankers carrying
foreign and domestic crude, as well as, domestic crude produced in the Gulf of Mexico. The
facility has discharge outfalls into both Federal and State waters which are covered on the
joint EPA/LDEQ permit. Isaac Chen 665-7364,;

Silvia Bogdan 665-2749 77 Kay-Schwab-665-6635
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LOOP 14-YR MONITORING PROGRAM
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PROJECT BACKGROUND AND HISTORY

This report summarizes results of fourteen years of monitoring hydrography, sediments, and macroinfaunal
assemblages in association with activities of the Louisiana Offshore Oil Port, Inc. (LOOP). The LOOP monitoring
program was designed to assess effects of pipeline construction, brine discharge, and operation of an offshore port and
pumping station complex on sediment characteristics and macroinfaunal assemblages. The LOOP facility was
designed to pump oil from a deepwater mooring system to an inland storage cavern. The cavern was excavated by
injecting freshwater from nearby water sources into the Clovelly salt dome. The resulting concentrated brine solution
has been discharged offshore through a diffuser system. The monitoring program originally included three study areas:
1) inland pipeline and Clovelly salt dome sites; 2) brine diffuser; and 3) the offshore pumping station and single-point
mooring facility. For the purposes of this report the inland areas were divided on the basis of salinity into two
ecologically distinct habitats, the Clovelly salt dome sites and the pipeline monitoring stations at Lake Jesse. The
macroinfaunal monitoring program was under the supervision of the Louisiana Department of Wildlife and Fisheries
(LDWF) for LOOP. The first full year of monitoring began in 1980 and has continued until the present.
OBJECTIVE OF SYNTHESIS

‘The objectives of this report were to provide a general summary of hydrographic and macrointaunal data
collected from 1980 to 1993. The data were analyzed with regards to seasonal, year-to-year, and between station
variation in hydrography and macroinfaunal assemblages for each of the four habitats. The data permitted an
evaluation of any potential impacts of LOOP activities by evaluating long-term variation in selected hydrographic and
macroinfaunal variables at monitoring and control stations.
METHODS

The study design, methodologies, and data analyses used in the benthic portion of the monitoring program
were given in a November, 1980 annual report submitted to LOOP and LDWF by Barry A. Vittor & Associates, Inc.
(BVA). The monitoring program was modified in 1982 and included a reduction in the overall number of stations
sampled and the replacement of several stations. These changes were discussed in a January, 1984 annual report
submitted to LOOP and LDWF by BVA. A 5-year summary (1980-1984) report of the monitoring program was

submitted to LDWF in March, 1987 by BVA.

ED_001774D_00023084-00007





Benthic samples were collected quarterly (winter, spring, summer, and fall seasons) by personnel of LDWF
and processed in BVA’s laboratories. Hydrographic and sediment data were also collected quarterly by LDWF and
provided to BVA on an annual basis.

The raw data for this 14-year synthesis report were assembled and transferred to a digital spreadsheet format
by BVA personnel. Selected data were graphically and statistically analyzed by both season and year. To assess
differences between control and monitoring stations at the four sites, data for each season were combined over the 14
years. The seasonal summary data for total number of taxa and total density were first tested for normality (Shapiro-
Wilk W; SAS Institute, 1994), and if normally distributed for homogeneity of variances (Bartlett’s test; SAS Institute,
1994). Due to a consistent lack of normally distributed data with common data transformations, differences between
all control/monitoring stations in total taxa and total densities for a given season were analyzed using non-parametric
techniques (Wilcoxon/Kruskal-Wallis comparisons; SAS Institute, 1994). Correlations between variables on a yearly

basis were calculated using non-parametric measures of association (Spearman Rho; SAS Institute, 1994).

LOCATION OF MONITORING SITES

Two inland locations were selected to monitor impacts due to pipeline construction and operations associated
with the Clovelly salt dome oil storage facility (salt dome excavation and oil transfer). Stations 461, 463, and 464 are
located at the Clovelly salt dome and are the most inland sites with water depths of 2-3 m (Fig. 1, Table 1). Station
461 is a control station in Little Lake, while stations 463 and 464 are associated with the Clovelly facility and
freshwater intake canal (Table 1). Stations 407 and 462 are located along the pipeline at Lake Jesse in water depths
of 1 m (Fig. 1, Table 1). Station 407 is a control station located in Lake Jesse and station 462 is a monitoring station
for the pipeline.

The brine diffuser is located approximately 6.4 km offshore at 10-11 m depth. Four stations were associated
with the brine diffuser. Originally, monitoring stations were established to provide for adequate coverage in the
direction of the prevailing westerly currents, and in areas predicted to experience elevated salinities based on brine
dispersion models for the areas. Stations 473, 474, and 475 are located on a concentric ring 150 m from the diffuser

(Fig. 2, Table 2). Station 435 is a control station located 3.2 km NE of the brine diffuser.
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Figure 1. A map of the LOOP monitoring area indicating locations for the inland Clovelly/freshwater intake stations and the
infand pipeline stations at Lake Jesse. The relative locations of the brine diffuser, SPM complex, and pipeline corridor
are also indicated on the map.
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Figure 2. A schematic map of the LOOP brine diffuser control and monitoring stations.
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The offshore site includes the pipeline corridor, pumping station complex, and single-point mooring facility
(SPM; Fig. 3). Station 481 is located at the pumping station and SPM complex approximately 27.8 km offshore at
depths of 33-35 m (Fig. 3, Table 3). Control stations 482 and 484 are located 4.8 km NE and 1.6 km SW of the

pumping station complex, respectively (Fig. 3, Table 3).

RESULTS I CLOVELLY FRESHWATER INTAKE AND LITTLE LAKE

SEASONAL SUMMARY OF HYDROGRAPHY

A seasonal summary of hydrographic characteristics for the Clovelly/freshwater intake stations is given in
Fig. 4. There was considerable spatial and temporal variation in the percentage of sand in the sediment at the three
stations. The greatest variation was observed during the fall months when the percent sand varied from 11% at control
station 461 to 44% at Little Lake station 464 (Fig. 4). Control station 461 consistently had a finer sediment texture
than the two monitoring stations. Interstitial salinity averaged 4 ppt for the three stations and was highest during the
fall sampling period (Fig. 4). Interstitial salinity exhibited little variation between stations. Bottom dissolved oxygen
exhibited temporal variability and was highest during the winter and fall sampling periods and lowest during the spring
and summer (Fig. 4). There was little variation between stations in bottom dissolved oxygen.
SEASONAL SUMMARY OF MACROINFAUNAL ASSEMBLAGE

A seasonal summary of general characteristics of the macroinfauna assemblage for the Clovelly/freshwater
intake stations is given in Fig. 5. There were no significant differences between average number of taxa collected and
mean total density at the three stations for a given season (Table 4). The average number of taxa collected was 30.3,
28.6, 30.0, and 31.7 for the winter, spring, summer, and fall seasons, respectively. Mean total densities were highest
in the winter (average = 5176.2 individuals/m?) and lowest during the spring (average = 3014.8 individuals/m?).
Densities at station 464 averaged 7794.4 individuals/m® during the summer months; however, due to high year-to-year
variation in densities, this value was not significantly different than summer densities at stations 461 and 463 (Fig.
5). There was little variation between station and season in taxa diversity (H’) and H’ averaged 2.1 across all stations
and seasons (Fig. 5).
YEARLY SUMMARY OF HYDROGRAPHY

Yearly variation in hydrography for the Clovelly/freshwater intake stations is summarized in Fig. 6. There

was considerable spatial and temporal variation in the percentage of sand in the sediments at the three stations and
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Figure 3. A schematic map of the LOOP offshore pumping station complex and SPM facility control and monitoring
stations.
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Table 4. Results of various statistical analyses for the LOOP inland Clovelly/freshwater intake
stations. The results of non-parametric Kruskal-Wallis comparisons of total number of taxa
or mean density between stations for a given season are presented in Part A. The results of
non-parametric analyses for correlations between stations in major taxonomic groups is given
in Part B. The results of non-parametetric analyses for correlations between stations in major
taxa/species is given in Part C.

(A)
Mean Total Taxa Mean Density

Season Chi Square  Prob > Chi Sqg Chi Square Prob > Chi Sq
Winter 1.252 0.525 0.447 0.800
Spring 0.492 0.782 0.573 0.751
Summer 4.621 0.099 4.116 0.128
Fall 0.843 0.656 0.367 0.832

(B)

Station Variable by  Station Variable Spearman Rho Prob > Rho
461 Mollusca 461  Annelida -0.4392 0.0007
461 Arthropoda 461  Annelida -0.9638 0.0000
461 Arthropoda 461 Mollusca 0.2338 0.0829
463 Mollusca 463  Anuelida -0.5625 0.0000
463 Arthropoda 463  Annelida -0.8514 0.0000
463 Arthropoda 463 Mollusca 0.1907 0.1591
464 Mollusca 464 Annelida -0.0519 0.7043
464 Arthropoda 464  Annelida -0.5580 0.0000
464 Arthropoda 464 Mollusca -0.6449 0.0000

©)

Station Variable by  Station Variable Spearman Rho Prob > Rho
463 Hobsonia 461  Hobsonia .3509 0.0080
461 Grandidierella 463  Grandidierella 0.5926 0.0000
463 Chironomidae 461  Chironomidae 04899 0.0001

CADGCSLOOPI99SANLISTA. TBS 11
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ranged from near zero to 100%. Major peaks in percent sand appeared to correspond with seasonal periods of high
discharge. High discharge often results in a flushing of fine particulates from the sediments. There was a pronounced
decrease in the amount of sand in the sediments during 1986-88 for control station 461 and during 1987 for stations
463 and 464 (Fig. 6). These observations may be related to both the effects of hurricane Juan which made landfall
in the vicinity of the Clovelly stations during October 1983, and an above average rainfall year in 1986 (Fig. 7). It
is probable that elevated discharge levels associated with these events resulted in the deposition of fine sediments in
Little Lake and associated canals. There was also a statistical trend towards an increase in the percentage of sand in
the sediments at station 464 (Fig. 8).

Interstitial salinities exhibited similar seasonal patterns between stations and were generally less than 5 ppt
indicating brackish water (Fig. 6). These inland stations had the lowest interstitial salinities of all sites in the LOOP
monitoring program. Stations 461 and 463 had dramatically elevated salinities during the fall 1995 sampling (> 23
ppt). Elevated salinities were measured at all stations during the winter 1984 sampling period and during the spring
and fall 1986 samplings.

Bottom dissolved oxygen (DO} levels showed extreme temporal variation ranging from > 2 to 14 mg/l (Fig.
6). Stations 461, 463 and 464 had similar temporal patterns in DO levels. Lowest DO levels (< 5 mg/l) occurred
during the summer months, while highest levels were observed in the winter (Fig. 6). Summer and early fall months
in northern Gulf of Mexico estuarine habitats generally exhibit low bottom DO levels (Gaston 19835, Gaston and Edds
1994, Rabalais, ef al. 1991, Diaz and Rosenberg 1995). There were no seasons where hypoxia (< 2 mg/l) or anoxia
(0 mg/l) were observed at these inland sites during the 14-yr monitoring program.

YEARLY SUMMARY OF MACROINFAUNAL ASSEMBLAGE

Yearly variation in general characteristics of the macroinfaunal assemblage for the Clovelly/freshwater intake
stations is given in Fig. 9. Stations 461, 463, and 464 exhibited the same general patterns in total number of taxa,
mean density, and mean diversity. There was a significant increase (P < 0.05) in the total number of taxa for all
stations over the 14-yr monitoring period. This increase in total number of taxa was due to an artifact in the level of
taxonomic precision at the BVA laboratories. Before 1983-84 the Oligochaeta (freshwater/brackish worms) and the
Chironomidae (freshwater/brackish midges) were not identified to a lower taxonomic level. These groups were diverse
and abundant at these brackish water stations. After 1983-84 these two taxonomic groups were further identified to

genus and in some cases, species level. This change in the level of taxonomic precision led to an increase in number
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Figure 9. Yearly summaries of characteristics of the macroinfaunal assemblage over the 14-year LOOP
monitoring program for the inland Clovelly/freshwater intake control and monitoring stations.
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of taxa between 1984 and 1987. This taxonomic artifact can also be observed in the increase in species diversity from
1979 to 1985. Diversity measures are based on the relative abundance of species in the assemblage - a greater number
of species, combined with no overall change in density, results in increased diversity. Considering the last 8 years
of the monitoring program, total taxa ranged from < 10 to > 70 and mean diversity ranged from I to 3 at these stations
(Fig. 9). The lowest numbers of taxa and lowest diversity occurred during the summer months. Mean densities
exhibited similar patterns between stations. Densities ranged from < 1000 to > 32,000 individuals/m? (Fig. 9).
Densities were generally higher and more variable on a seasonal basis at the Little Lake monitoring station, Highest
densities occurred during the winter and spring months, while low densities were observed during the summer.

Yearly variation in abundance of the dominant taxonomic groups for stations 461, 463, and 464 is given in
Fig. 10. Annelids (oligochaetes and some polychaetes), molluscs (bivalves), and arthropods (tubiculous amphipods
and chironomids) generally made up > 95% of the total macroinfaunal assemblage during any given season. There
was considerable seasonal and between station differences in the percentage of the assemblage represented by the three
groups. Annelids and arthropods dominated stations 461 and 463 and there was a significant inverse correlation in
their percentage composition (Table 4). The assemblages showed a change in community structure on a seasonal basis
from a dominance by annelids (> 90%) to 1 dominance by arthropods (> 90%) over the [4-year monitoring program
(Fig. 10). Station 464 exhibited seasonal dominance by all three taxonomic groups (Fig. 10). Station 461
demonstrated a weak statistical trend toward a gradual increase in arthropod abundance and a gradual decrease in
annelid abundance over time (Fig. 11). Station 463 exhibited a similar significant statistical trend in taxonomic group
replacement over time (Fig. 11). Station 464 showed a weak statistical trend in species replacement over time which
included a gradual decrease in the abundance of bivalve molluscs (Fig. 11). These gradual changes in the
macroinfaunal assemblage may have been due to changes in sediment composition at the three stations towards a
coarser, more sandy sediment, which is the preferred habitat of tubiculous amphipods.

Yearly variation in abundance of dominant taxa for stations 461 and 463 is given in Figs. 12 and 13. The
taxa/species chosen for each plot were dominant members of the macroinfaunal assemblage over the 14-year sampling
effort at each station. Taxa/species plotted were Oligochaeta (an annelid class), the polychaetes Mediomastus,
Streblospio, and Hobsonia, the family Chironomidae (a dipteran), and the amphipods Corophium and Grandidierella.
There was considerable spatial and temporal variation in densities of dominant taxa/species (Figs. 12 and 13). The

oligochaetes and polychaetes exhibited seasonal and year-to-year variation in recruitment at both stations (Figs. 12
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for the inland Clovelly/freshwater intake control and monitoring stations.
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Yearly density summaries of dominant taxa/species for the Clovelly station 461,
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Figure 13.  Yearly density summaries of dominant taxa/species for the Clovelly freshwater intake
monitoring station 463.
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and 13). Additionally, there was differential recruitment success for these taxa on a yearly basis; densities often varied
an order of magnitude annually. These localized spatial differences in taxa abundance and temporal variation in
recruitment success are commonly found in estuarine and marine benthic communities. There was a pronounced
increase in the abundance of amphipod species over the monitoring period (Figs. 12 and 13). Grandidierella and
Corophium became dominant members of the macroinfaunal community in 1985. It is interesting to note that this
increase in amphipod abundance occurred in the years following hurricane Juan and a gradual change in sediment
texture.

A comparison of densities of Hobsonia, Grandidierella, and Chironomidae for control station 461 and
monitoring station 463 is given in Fig. 14. There were significant positive correlations in densities of the three taxa
between stations 461 and 463 (Table 4). While the patterns of taxa abundance were similar between stations, there

were qualitative differences in abundance during a given season (Fig. 14).

RESULTS 11, INLAND PIPELINE MONITORING STATIONS AT LAKE JESSE

SEASONAL SUMMARY OF HYDROGRAPHY

A seasonal summary of hydrographic characteristics for pipeline monitoring stations 407 and 462 is given
in Fig. 15. There was considerable spatial and temporal variation in the percentage of sand in the sediments at the
three stations. The percentage of sand in the sediment varied from 11% at control station 407 in the summer to 25%
at pipeline monitoring station 462 in the winter. The average percent sand was 17% and 21% for stations 407 and 462,
respectively. There were no spatial or temporal differences in interstitial salinity. Interstitial salinity averaged 28 ppt
for the two stations and ranged from 15 ppt in the winter at control station 407 to 19 ppt at pipeline monitoring station
462 during the spring, summer and fall (Fig. 15). Bottom dissolved oxygen exhibited considerable temporal variability
and was highest during the winter and fall sampling periods and lowest during the spring and summer (Fig. 15). There
were no differences between stations in bottom dissolved oxygen.
SEASONAL SUMMARY OF MACROINFAUNAL ASSEMBLAGE

A seasonal summary of the general characteristics of the macroinfauna assemblage for the pipeline
monitoring stations 407 and 462 is given in Fig. 16. There were no significant differences between average number
of taxa collected and mean total density at the four stations for a given season (Table 5). The mean number of taxa

collected were 34.2, 24.4, 25.5, and 29.4 for the winter, spring, summer, and fall seasons, respectively (Fig. 16).
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Table 5. Results of various statistical analyses for the LOOP inland pipeline control and monitoring
stations at Lake Jesse. The results of non-parametric Wilcoxon comparisons of total number
of taxa or mean density between stations for a given season are presented in Part A. The
results of non-parametetric analyses for correlations between stations in major taxonomic
groups is given in Part B. The results of non-parametetric analyses for correlations between
stations in major taxa/species is given in Part C.

(A)
Mean Total Taxa Mean Density

Season Chi Square  Prob > Chi Sq Chi Square Prob > Chi Sq
Winter 053 0.818 0.000 1.000
Spring .001 982 0.304 0.581
Summer 1.609 0.205 357 0.550
Fall .053 0.818 1.965 0.161

(B)
Station Variable by  Station Variable Spearman Rho Prob > Rho
407 Mollusca 407  Annelida -0.6373 0.0000
407 Arthropoda 407  Annelida -0.5182 0.0000
407 Arthropoda 407 Mollusca -0.0314 0.8185
462 Mollusca 462  Annelida 0.6558 0.0000
462 Arthropoda 462  Annelida -0.8168 0.0000
462 Arthropoda 462  Mollusca 0.2114 0.1178

<
Station Variable by  Station Variable Spearman Rho Prob > Rho
462 Mediomastus 407  Mediomastus G.6155 0.0000
462 Ampelisca 407  Ampelisca 0.5104 0.0001
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Densities were highest during the winter months (3708.4 individuals/m?) and averaged 2255.4 individuals/m® for the
remaining seasons. There was little between station variation in diversity (") and diversity averaged 2.4, 1.9, 2.0,
and 2.2 for the winter, spring, summer, and fall seasons, respectively (Fig. 16).

YEARLY SUMMARY OF HYDROGRAPHY

Yearly variation in hydrography for the pipeline monitoring stations 407 and 462 is given in Fig. 17. There
was considerable temporal variation in the percentage of sand in the sediments at the two stations and ranged from
near zero to 90%. Seasonal peaks in percent sand appeared to correspond with seasonal periods of high discharge.
There was a pronounced increase in the amount of sand in the sediments after 1984 for control station 407 and
generally remained higher than station 462 for the remainder of the monitoring period (Fig. 17). As noted previously,
hurricane Juan made landfall near these stations in the fall of 1985 and may have been responsible for the change in
sediment texture.

Interstitial salinity values were not measured at stations 407 and 462 until the 1984 sampling season.
Interstitial salinities exhibited similar seasonal patterns between stations and generally varied between 15 ppt and 25
ppt (Fig. 17). Low salinity events (< 10 ppt) occurred during 1984, 1985-86, 1990, 1991, and 1993. It is possible that
these low salinity events were caused by high seasonal discharge (¥ig. 7).

Bottom dissolved oxygen (DO) levels showed considerable temporal variation ranging from > 2 to 13 mg/l
(Fig. 17). Stations 407 and 462 had similar temporal patterns in DO levels. The lowest DO levels occurred during the
summer and fall months, while the highest levels were measured during the winter (Fig. 17). There were no seasons
when hypoxia (< 2 mg/l) or anoxia (0 mg/l) were observed at these sites during the 14-yr monitoring program. Bottom
DO at both stations approached 2 mg/1 during the summer of 1982 (Fig. 17).

YEARLY SUMMARY OF MACROINFAUNAL ASSEMBLAGE

Yearly variation in general characteristics of the macroinfaunal assemblage for the pipeline monitoring
stations 407 and 462 is given in Fig. 18. These stations exhibited the same general temporal patterns in total number
of taxa, mean density, and mean diversity. Total taxa showed considerable seasonal and annual variation and ranged
from < 10 to > 50. The total number of taxa was generally highest in the winter and spring months and lowest during
the summer months. Mean densities varied three orders of magnitude between season and from year-to-year and
ranged from < 100 to > 11,000 individuals/m’® indicating differential recruitment success of taxa in the macroinfaunal

assemblage (Fig. 18). Densities were generally highest during the winter and spring months, while lower densities
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Figure 17.

Interstitial Salinity (ppD)

Bottom Dissolved Oxygen (mg/l)

100

80

60

% Sand

40

20

30.0 ..

20.0

10.0

- 47 -

--c&--- Sta 462 - plpeline monftoring

control

»
o
i

0.0 {

]
F80 F81 F82 F83 F84 F85 F86 F87 F88 F89 F90 F91 F92 F93

—e— Sia 407 - conlrel
so-0--- Sta 462 - pipeline monitoring

B i
é &

i i £ i i i ) i i i i i, i i i

14.0

12.0

10.0

8.0

6.0

4.0

2‘0 o

F79 F80Q F81 F82 F83 F84 F8S F86 F87 F8&8 F8Y F90 F91 F92Z F93

—a— Sta 407 - control
- Sta 462 - pipeline monitoring

1
i N
‘ I
o RS by jol 2
:)'”7 i : il 2 [
Ko fﬁ’ 7 P ¥ ’ oo ﬂ i wﬁ
; 4 4L ? : ‘;"{ P ” i ooy
“M‘J , %W A | Ve / p
g % *‘ g' % 6 ?:ﬁ)g v o] 2‘,{;?
i 1 B
SR

-

L a0

i H i i i i L i ) i ) i i ]

F79 F80 F81 F82 FB83 F84 F85 F86 F87 F88 F89 F90 F91 F92 F93

Yearly summaries of hydrographic parameters over the 14-year monitoring program for the inland
pipeline control and monitoring stations at Lake Jesse.
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were observed during the summer and fall. Taxa diversity ranged from 1 to 3 and was highest in the winter and spring
months, and lowest during the summer. There was a trend (not statistically significant) towards increasing numbers
of taxa and taxa diversity over the first 7 years of the monitoring program (Fig. 18). As discussed earlier, this trend
was due to increasing taxonomic precision in the data analysis. The trend was not as pronounced in these stations due
to the reduced abundance of chironomids in the samples.

Yearly variation in abundance of the dominant taxonomic groups for stations 407 and 462 is given in Fig.
19. Annelids (polychaetes and some oligochaetes), molluscs (bivalves), and arthropods (tubiculous amphipods)
generally made up > 90% of the total macroinfaunal assemblage during any given season. There was considerable
seasonal and between station differences in the percentage of the assemblage represented by the three groups. In
general, annelids dominated the assemblage at both stations. There were episodic increases in the percent abundance
of molluscs and arthropods resulting in shifts in dominance of the taxonomic groups during certain years (Fig. 19).
There was a significant inverse correlation between the abundance of both annelids and molluscs and annelids and
arthropods for stations 407 and 462 (Table 5).

Yearly variation in abundance of dominant taxa for stations 407 and 462 is given in Figs. 20 and 21. The
taxa/species chosen for each plot were dominant members of the macrointaunal assemblage at these sites over the 14-
year sampling effort. Taxa/species plotted were Oligochaeta (an annelid order), the polychaetes Mediomastus and
Streblospio, the bivalve molluscs Mulinia and Tellina, and the amphipods, Corophium and Ampelisca. There was
considerable spatial and temporal variation in densities of these dominant taxa/species (Figs. 20 and 21). The
taxa/species exhibited season-to-season and year-to-year variation in recruitment at both stations (Figs. 20 and 21).
Additionally, there was differential recruitment success for these taxa on a yearly basis; densities often varied an order
of magnitude on an annual basis. In particular, the bivalves and amphipods demonstrated episodic increases in density
over the 14-year monitoring period. There was no apparent correlation between density increases and season for the
taxa/species. These data indicate the importance of long-term monitoring for determining limits to the abundance of
macroinfaunal species.

A comparison of densities of the polychaete, Mediomastus, and the amphipod, Ampelisca for control station
407 and monitoring station 462 is given in Fig. 22. There was a significant positive correlation between the densities

of Mediomastus and Ampelisca at stations 407 and 462 (Table 5). While the patterns of taxa abundance were similar
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Figure 21.  Yearly density summaries of dominant taxa/species for the pipeline monitoring station 462.
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A comparison of yearly densities of the polychaete, Mediomastus and the amphipod Ampelisca for control
station 407 and the pipeline monitoring station 462.
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between stations, there were qualitative differences in abundance during a given season (Fig. 22). Both taxa exhibited

variable year-to-year recruitment at each station.

RESULTS II1. BRINE DIFFUSER

SEASONAL SUMMARY OF HYDROGRAPHY

A seasonal summary of hydrographic characteristics for the brine diffuser control station 435 and monitoring
stations 473, 474, and 475 is given in Fig. 23. There was considerable spatial variation in the percentage of sand in
the sediments at the three stations. The percentage of sand in the sediment varied from 10% at control station 435 in
the winter to 23% at diffuser monitoring station 473 in the spring. The average percent sand was 12.0%, 17.4%,
19.9%, and 12.3% for stations 435, 473, 474, and 475, respectively. Diffuser stations 473 and 474 generally had a
higher percentage of sand in the sediments than control station 435 and diffuser station 475 (Fig. 23). There were no
spatial or temporal differences in interstitial salinity (Fig, 23). Interstitial salinity averaged 32 ppt for the four stations
and ranged from 29 ppt in the spring at control station 435 to 35 ppt at diffuser station 473 during the fall (Fig. 23).
There were no differences between stations in bottom dissolved oxygen for a given season. Bottom dissolved oxygen
exhibited considerable temporal variability. DO levels observed during the winter and fall sampling periods were
twice those measured during the spring and summer (Fig. 23). DO concentrations averaged 6.3, 2.9, 2.6, and 6.2 mg/]
for the winter, spring, summer, and fall seasons, respectively. All stations had spring and summer DO levels
approaching hypoxia.
SEASONAL SUMMARY OF MACROINFAUNAL ASSEMBLAGE

A seasonal summary of the general characteristics of the macroinfauna assemblage for the brine diffuser
control station 435 and monitoring stations 473, 474, and 475 is given in Fig. 24. There were no significant
differences between average number of taxa collected and mean total density at the three stations for a given season
(Table 6). The mean number of taxa collected was lowest during the summer and averaged 55.6, 55.7, 32.6, and 45.7
for the winter, spring, summer, and fall seasons, respectively (Fig. 24). Densities were highest during the spring
months and lowest during the summer months. Densities averaged 4258.0, 6052.7, 2377.8, and 2859.9 individuals/m®
for the winter, spring, summer, and fall seasons, respectively. There was no between station variation in diversity (H*)

and diversity averaged 2.3, 2.2, 1.7, and 2.1 for the winter, spring, summer, and fall seasons, respectively (Fig. 24).
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Table 6.

Results of various statistical analyses for the LOOP brine diffuser control and monitoring
stations. The results of non-parametric Kruskal-Wallis comparisons of total number of taxa
or mean density between stations for a given season are presented in Part A. The results of
non-parametetric analyses for correlations between stations in major taxonomic groups is
given in Part B. The results of non-parametetric analyses for correlations between stations
in major taxa/species is given in Part C.

(A)
Mean Total Taxa Mean Density
Season Chi Square  Prob > Chi Sq Chi Square Prob > Chi Sq
Winter 1.550 0.671 1.978 0.577
Spring 1.059 0.787 0.182 0.981
Summer 0.357 0.949 0.473 0.925
Fall 1.376 0.711 1.754 0.625
(B)
Station Variable by  Station Variable Spearman Rho Prob > Rho
435 Mollusca 435  Annelida -0.9021 0.0000
435 Arthropoda 435  Annelida -0.2415 0.0757
435 Arthropoda 435  Mollusca 0.0491 0.7216
473 Mollusca 473  Annelida -0.7073 0.0000
473 Arthropoda 473  Annelida -0.2768 0.0408
473 Arthropoda 473  Mollusca -0.1177 0.3920
474 Mollusca 474  Anneclida -0.7413 0.0000
474 Arthropoda 474  Annelida -0.2621 0.0532
474 Arthropoda 474 Mollusca -0.1486 0.2789
475 Mollusca 475  Annelida -0.7809 0.6000
475 Arthropoda 475 Annelida -0.1955 0.1526
475 Arthropoda 475 Mollusca -0.1071 0.4365
©
Station Variable by  Station Variable Spearmian Rho Prob > Rho
473 Paraprionospio 435  Paraprionospio 0.7196 0.0000
473 Mediomastus 435  Mediomastus 0.8236 0.0000
473 Magelona 435  Magelona 0.4835 0.0002
473 Rhynchocoela 435  Rhynchocoela 0.7856 0.0000

CADOCS\WLOOPI99S\DIFFUSER TBS
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YEARLY SUMMARY OF HYDROGRAPHY

Yearly variation in hydrography for the brine diffuser control station 435 and monitoring stations 473, 474,
and 475 is given in Fig. 25. There was considerable temporal variation in the percentage of sand in the sediments at
all stations and ranged from near zero to 98%. The highest values for percent sand in the sediments were measured
during the fall of 1985 which was less than one month after hurricane Juan moved through the monitoring area. There
was little correlation between stations in the seasonal peaks in percentage of sand in the sediments (Fig, 25).

Interstitial salinities exhibited similar seasonal patterns between stations and generally varied between 20 ppt
and 45 ppt (Fig. 25). In general, the brine diffuser monitoring stations had salinities which were similar to the control
station. Low salinity events (< 20 ppt) occurred during 1983, 1984, 1987, and 1990 (Fig. 25).

Bottom dissolved oxygen (DO) levels showed considerable temporal variation at all stations and ranged from
0 to 10 mg/l (Fig. 25). All stations exhibited the same general pattern and magnitude of DO variation. Hypoxia and
anoxia were observed at all stations (Fig. 25). The frequency and duration of hypoxia/anoxia varied considerably over
the 14-year monitoring program. There were no measured hypoxic/anoxic events from the fall of 1982 to summer of
1986. From 1990 to 1993 hypoxic/anoxic events were measured during both the spring and summer seasons at all
stations (Fig. 25).
YEARLY SUMMARY OF MACROINFAUNA ASSEMBLAGE

Yearly variation in general characteristics of the macroinfaunal assemblage for the brine diffuser control
station 435 and monitoring stations 473, 474, and 475 is given in Fig. 26. These stations exhibited the same general
temporal patterns in total number of taxa, mean density, and mean diversity. Total taxa showed considerable seasonal
and yearly variation and ranged from <5 to 100. The total number of taxa was generally highest in the winter and
spring months and lowest during the summer months. Mean densities varied three orders of magnitude between
season and from year-to-year and ranged from < 100 to > 22,000 individuals/m® indicating differential recruitment
success of the macroinfaunal assemblage (Fig. 18). Densities were generally highest during the spring months and
lowest during the summer. The brine diffuser stations exhibited extremely high densities during 1982, 1985, and 1988.
Taxa diversity ranged from 0.5 to > 3, and was highest in the winter and spring months and lowest during the summer.
The lowest values for number of taxa, density, and taxa diversity generally occurred during periods of low DO,

particularly during and following hypoxic and anoxic events (see Figs. 25 and 26).
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Yearly variation in abundance of the dominant taxonomic groups for the brine diffuser control station 435
and monitoring stations 473, 474, and 475 is given in Figs. 27 and 28. Polychaetes and bivalve molluscs made up
> 90% of the total macroinfaunal assemblage during any given season. There were considerable seasonal differences
in the percentage of the assemblage represented by these groups. In general, polychaetes dominated the assemblage
at all stations. There were episodic increases in the percent abundance of bivalve molluscs resulting in shifts in
dominance of the taxonomic groups during certain years (Fig. 27 and 28). There was a significant inverse correlation
between the abundance of annelids and molluscs for all stations (Table 6). The increases in bivalve abundance usually
occurred during the spring months and before hypoxic/anoxic events (Figs. 25, 27, and 28). Arthropods were much
less abundant at these offshore stations when compared to the inland monitoring stations.

Yearly variation in abundance of dominant taxa for the brine diffuser control station 435 and monitoring
station 473 is given in Figs. 29, 30, 31, and 32. The taxa/species chosen for each plot were dominant members of the
macroinfaunal assemblage at these sites over the 14-year sampling effort. Taxa/species plotted were the polychaetes
FParaprionospio, Magelona, Mediomastus, and Sigambra, the bivalve mollusc, Mulinia and the arthropods, Corophium
and Pinnixa and the Rhynchocoela. There was considerable temporal variation in densities of the dominant
taxa/species at these stations (Figs. 29-32). The taxa/species exhibited season-to-season and year-to-year variation
in recruitment at both stations. Additionally, there was differential recruitment success for a given taxa on a yearly
basis; densities often varied an order of magnitude on an annual basis. The bivalve, Mulinia was commonly present
in very low abundance, but experienced episodic density increases and dominated the macroinfaunal assemblage
during certain seasons (Figs. 29 and 31). There was no apparent correlation between density increases and season for
the taxa/species, although the abundance of the bivalve, Mulinia was inversely related to the abundance of the
polychaete, Paraprionospio.

Comparisons of densities of the polychaetes, Paraprionospio, Magelona, and Mediomastus and the
Rhynchocoela for brine diffuser control station 435 and monitoring station 473 are given in Figs. 33 and 34. There
was a significant positive correlation in the densities of these taxa between stations 435 and 473 (Table 6). While the
patterns of taxa abundance were similar between stations, there were qualitative differences in abundance during a
given season (Figs. 33 and 34). For these taxa, densities varied an order of magnitude between seasons. Mediomastus,
and to some extent Paraprionospio, demonstrated consistent peaks in abundance during each year of the monitoring

program. It is interesting to note that the densities for these four taxa exhibited less variation and consistently lower

43

ED_001774D_00023085-00007





—&— Annelida

LOOP Brine Diffuser - 435 control ----& -~ Mollusca
100 - Arthropoda
& "\5 ]
\‘J % ”{ F ;
€\ e
80 \w’
60
53
40
i A
- ; & T
: “ ¥ K A o e i ‘ “k * : A :
SRR Y Yy Lom A s o e Lo s T .
0 s O oo et Ao notonoftonn P 0a0 o
F80O FB1 F82 F83 F84 F85 FB6 F87 FB88 F89 FO90 F91 F92 F93

Season

-—@—— Annelida
----&--- Mollusca
- 3--- Arthropoda

LOOP Brine Diffuser - 473 monitoring

100
r"'\b
¢ vy
80 | %
V
60
®
40
. e
20 3 P :
, Coi al e D ay A
,, A 4 oA A A K A Y TNy
0 s t:y;:tzg:m%ﬁ:g:;m A,,;i‘ffﬁ:lz:‘:f}z:iiifém"’iiif“ﬂfzﬂ::ﬁ&»%JiJ%:’;}Eiﬁiimfmi»"f{;:m%ﬁit; : :’:ifizilﬁ
F80 F81 F82 F83 F84 F85 F86 F87 F88 F89 F90 F91 F92 F93
Season

Figure 27..  Yearly spmmaries for the percentage of the total macroinfauna assemblage represented by the major
taxongmxc groups, Annelida, Mollusca, and Arthropoda over the 14-year LOOP monitoring program for
the brine diffuser control station 435 and monitoring station 473.
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Figure 28.

Yearly summaries for the percentage of the total macroinfauna assemblage represented by the major

taxonomic groups, Annelida, Mollusca, and Arthropoda over the 14-year LOOP monitoring program for
the brine diffuser monitoring stations 474 and 475.
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and the bivalve mollusc, Mulinia for the brine diffuser control station 435.
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A comparison of yearly densities of the polychaete, Magelona and the Rhynchocoela for control station
435 and the brine diffuser station 473.
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densities from 1991-1993. These years had hypoxic/anoxic events which were present during two consecutive

sampling seasons (see Fig. 25).

RESULTS 1V. OFFSHORE PUMPING STATION COMPLEX AND SPM

SEASONAL SUMMARY OF HYDROGRAPHY

A seasonal summary of hydrographic characteristics for control stations 482 and 484 and the offshore
pumping station and SPM complex station 481 is given in Fig. 35. Stations 481 and 484 had, on average, four times
as much sand in the sediment as station 482. The average percent sand was 27.2%, 6.4%, and 24.2% for stations 481,
482, and 484, respectively (Fig. 35). There were no spatial or temporal differences in interstitial salinity (Fig. 23).

Interstitial salinity was similar at all stations during all seasons and averaged 35.4 ppt (Fig. 23). There were no

differences between stations in bottom dissolved oxygen for a given season. Bottom DO exhibited considerable
temporal variability. DO levels observed during the winter and spring were greater than those measured during the
spring and summer (Fig. 23). DO concentrations averaged 5.5, 6.0, 4.0, and 3.2 mg/l for the winter, spring, summer
and fall seasons, respectively.
SEASONAL SUMMARY OF MACROINFAUNAL ASSEMBLAGE

A seasonal summary of the general characteristics of the macroinfauna assemblage for control stations 482
and 484 and the offshore pumping station and SPM complex station 481 is given in Fig. 36. There were significant
differences between average number of taxa collected during a given season (Table 7). For all seasons the number
of taxa collected from control station 482 was significantly less than the number of taxa collected from stations 481
and 484. The average number of taxa collected for each station across seasons was 67.8, 39.4, and 54.0 for stations
481, 482 and 484, respectively (Fig. 36). There were significant differences between average macroinfaunal densities
for a given season (Table 7). For each season, the average densities for station 481 were significantly higher than
those of station 482, but not significantly different from station 484 densities. Densities ranged from 461.8
individuals/m? at station 482 in the winter to 2088.6 individuals/m? at station 481 (Fig. 36). There was minimal
between station variation in diversity (H’) and H’ averaged 2.9, 3.1, 2.7, and 2.7 for the winter, spring, summer, and

fall seasons, respectively (Fig. 36).
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Figure 35.  Seasonal summaries of hydrographic parameters over the 14-year LOOP monitoring program
for the offshore pumping station complex and SPM control and monitoring stations.
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Table 7. Results of various statistical analyses for the LOOP offshore pumping station complex and SPM. The
results of non-parametric Kruskal-Wallis comparisons of total number of taxa or mean density between
stations for a given season are presented in Part A. The results of non-parametetric analyses for
correlations between stations 481, 482, and 484 in total number of taxa between stations for a given
season are presented in Part B. The results of non-parametetric analyses for correlations between
stations 481, 482, and 484 in mean density between stations for a given season are presented in Part C.
The results of non-parametetric analyses for correlations between stations in major taxonomic groups
is given in Part D. The results of non-parametetric analyses for correlations between stations 481 and
482 in major taxa/species is given in Part E.

(A)
Mean Total Taxa Mean Density
Season Chi Square  Prob > Chi Sq Chi Square Prob > Chi Sqg
Winter 10.674 0.0050 7.420 0.025
Spring 15.602 0.0004 4.346 0.114
Summer 16.009 0.0003 5.072 0.081
Fall 15.505 0.0004 6.600 0.037
(B) Taxa
Stations 481/482 Stations 481/484 Stations 482/484
Season Spearman Rho  Prob > Rho Spearman Rho _ Prob > Rho Spearman Rho Prob > Rho
Winter 8.856 0.0030 0.007 0.980 6.982 0.008
Spring 13.665 0.0002 1.926 0.165 7.554 0.006
Summer 15.001 0.0001 2.384 0.123 6.327 0.012
Fall 12.015 0.0005 0.808 0.369 10.312 0.001
(C) Density
Stations 481/482 Stations 481/484 Stations 482/484
Season Spearman Rho Prob > Rho Spearman Rho  Prob > Rho Spearman Rho Prob > Rho
Winter 6.444 0.011 3.041 0.081 1.579 0.209
Spring 4.563 0.033 0.801 0.371 1.080 0.299
Summer 4.750 0.029 1.000 0.317 1.710 0.191
Fall 6.444 0.011 0.805 0.370 2.528 0.112
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Table 7. Continued.

D)

Station Variable by Station Variable Spearman Rho Prob > Rho
481 Mollusca 481  Annelida -0.8468 0.0000
481 Arthropoda 481  Annelida -0.6283 0.0000
481 Arthropoda 481  Mollusca 0.3218 0.0188
482 Mollusca 482  Annelida -0.4864 0.0003
482 Arthropoda 482  Annelida -0.9193 0.0000
482 Arthropoda 482  Mollusca 0.2715 0.0493
484 Mollusca 484  Annelida -0.8519 0.0000
484 Arthropoda 484  Annelida -0.7401 0.0000
484 Arthropoda 484  Mollusca 0.5024 0.0001

(E)

Station Variable by Station Variable Spearman Rho Prob > Rho
482 Paraprionospio 481 Paraprionospio 0.7203 0.0000
482 Rhynchocoela 481 Rhynchocoela 0.6867 0.0000
482 Pinnixa 481 Pinnixa 0.3553 0.0072
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YEARLY SUMMARY OF HYDROGRAPHY

Yearly variation in hydrography for control stations 482 and 484 and the offshore pumping station and SPM
complex station 481 is given in Fig. 37. There was considerable temporal variation in the percentage of sand in the
sediments at all stations and ranged from near zero to > 90%. The percentage of sand in the sediments was generally
less than 50% for the three stations, but values > 70% were measured during the fall of 1984 for stations 481 and 484
(Fig. 37). For most seasons, station 482 had a finer sediment texture that stations 481 and 484.

Interstitial salinities exhibited similar seasonal patterns between stations and generally varied between 30 ppt
and 40 ppt (Fig. 37). In general, monitoring stations had salinities which were similar to the control station. Low
salinity events (< 20 ppt) occurred during 1984 and 1989 (Fig. 37). Salinity variation at these offshore stations was
less than at any other LOOP monitoring stations.

Bottom dissolved oxygen (DO) levels showed considerable temporal variation at all stations and ranged from
0 to> 12 mg/l (Fig. 37). All stations exhibited the same general pattern and magnitude of DO variation. Hypoxia and
anoxia were observed at all stations (Fig. 37). The frequency and duration of hypoxia/anoxia varied considerably over
the 14-year monitoring program. Hypoxia/anoxia was observed 8 out of the 14 years in the monitoring program during
the summer and fall months (Fig. 37).

YEARLY SUMMARY OF MACROINFAUNAL ASSEMBLAGE

Yearly variation in general characteristics of the macroinfaunal assemblage for control stations 482 and 484
and the offshore pumping station and SPM station 481 is given in Fig. 38. These stations exhibited the same general
temporal patterns in total number of taxa, mean density, and mean diversity. Total taxa for a given station showed
considerable seasonal and yearly variation and ranged from < 15 at station 482 to 120 at station 481. There was at
least one yearly peak in the total number of taxa for each station. The number of taxa collected from stations 481 and
484 were generally higher than at station 482. The monitoring station 481 generally had more taxa and greater
seasonal variability in taxa than the two control stations (Fig. 38). Mean densities varied two orders of magnitude
seasonally and from year-to-year and ranged from < 100 individuals/m? at station 482 to > 6,000 individuals/m” at
station 481 (Fig. 38). Taxa diversity ranged from 1 at station 42 to > 3.5 at station 481 (Fig. 38). Peaks in taxa
diversity coincided with peaks in total number of taxa. Taxa diversity at stations 481 and 484 was generally higher

than diversity at station 482.
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Figure 37.  Yearly summaries of hydrographic parameters over the 14-year LOOP monitoring program
for the offshore pumping station complex and SPM control and monitoring stations.
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Figure 38.
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Yearly variation in abundance of the dominant taxonomic groups for control stations 482 and 484 and the
offshore pumping station and SPM station 481 is given in Fig. 39. Polychaetes dominated the macroinfaunal
assemblage at all stations comprising from 60% to > 95% of the assemblage during most seasons. Bivalve molluscs
and arthropods made up between 55% and 20% of the macroinfaunal assemblage (Fig. 39). The variability in
abundance of the three taxonomic groups was similar across stations and much less than observed at other sites in the
LOOP monitoring program. Additionally, the episodic increases in bivalves (particularly Mulinia) seen at the brine
diffuser stations were absent or attenuated at these offshore stations. There was a significant inverse correlation
between the percent abundance of annelids and molluscs for all stations (Table 7). There was a significant positive
correlation between the percent abundance of arthropods and molluscs for all stations (Table 7).

Yearly variation in abundance of dominant taxa for control station 482 and the offshore pumping station and
SPM station 481 is given in Figs. 40 and 41. The taxa/species chosen for the plots were dominant members of the
macroinfaunal assemblage at these sites over the 14-year sampling effort. Taxa/species plotted were the polychaetes
Paraprionospio, Mediomastus, and Armandia, the arthropods Ampelisca and Pinnixa, and the Rhynchocoela. There
was considerable temporal variation in densities of the dominant taxa/species at these stations (Figs. 40 and 41). The
taxa/species exhibited seasonal and year-to-year variation in recruitment at both stations. Additionally, there was
differential recruitment success for a given taxa on a yearly basis; densities often varied several orders of magnitude
on an annual basis.

Comparisons of densities of the polychaete, Paraprionospio, the Rhynchocoela, and the arthropod, Pinnixa
for NE control station 482 and pumping station/SPM monitoring station 481 are given in Fig. 42. There was a
significant positive correlation in the densities of these taxa between stations 435 and 473 (Table 7). While the
patterns of taxa abundance were similar between stations, there were qualitative differences in abundance during a
given season (Figs. 33 and 34). The densities of Paraprionospio were similar.between stations, densities of the
Rhynchocoela were generally higher at station 481, and densities of Pinnixa were generally higher at station 482 (Fig.
42). For these taxa, densities could vary an order of magnitude between seasons. Paraprionospio demonstrated a

single peak in abundance of varying magnitude during each year of the monitoring program (Fig. 42).
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Yearly summaries for the percentage of the total macroinfauna assemblage represented by the
major taxonomic groups, Annelida, Mollusca, and Arthropoda over the 14-year LOOP monitoring
program for the offshore pumping station complex and SPM control and monitoring stations.
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Figure 40.  Yearly density summaries of the polychaetes, Paraprionospio, Mediomastus, and Armandia, the
arthropods, Ampelisca and Pinnixa, and the Rhynchocoela for the offshore pumping station complex
and SPM station 481.
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Figure 41, Yearly density summaries of the polychaetes, Paraprionospio, Mediomastus, and Armandia, the
arthropods, Ampelisca and Pinnixa, and the Rhynchocoela for the offshore pumping station complex
and SPM control station 482.
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Figure 42.
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Pinnixa, for control station 482 and pumping station complex and SPM station 481.
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DISCUSSION

The LOOP monitoring program comprises four ecologically distinct habitat types which are arrayed along
a salinity gradient ranging from 4 ppt at the most inland stations to 35 ppt at the offshore stations. Each of these
habitats exhibited seasonal and year-to-year fluctuations in hydrography and macroinfaunal assemblages over the 14
years of sampling. The macroinfaunal assemblages at each site exhibited seasonal and annual variation in the number
of taxa collected, total macroinfaunal densities, numerically dominant taxa, and long-term changes in assemblage
composition. Physical processes (sediment texture, salinity, dissolved oxygen availability, riverine discharge) and
regional climatological patterns (tropical storms, hurricanes) influenced the structuring of benthic assemblages at these
sites. However, the relative effect of the various physical factors varied considerably among the sites. The inland
stations (pipeline monitoring and Clovelly/freshwater intake) were primarily influenced by riverine discharge which
determined seasonal salinity levels, and to some extent, sediment texture. The nearshore brine diffuser and the
offshore pumping station complex/SPM stations were primarily influenced by seasonal shifts in dissolved oxygen
availability, particularly hypoxic and anoxic events.

There were no significant differences in total number of taxa and total densities between control and
monitoring stations at the inland pipeline monitoring site, the Clovelly/freshwater intake site, or the brine diffuser site
on a seasonal basis. There were significant differences between the total number of taxa and total densities at the
offshore site. These differences were due to the fact that control station 482 had different sediment characteristics
when compared to control station 484 and monitoring station 481. However, total number of taxa and total densities
at monitoring station 481 and control station 484 were not significantly different. There were also significant
correlations at stations from each site between hydrographic and macroinfauna characteristics over the 14-year
monitoring period. The data also indicated consistently similar patterns in abundances of major taxonomic groups,
dominant taxa, and changes in macroinfauna assemblage composition. It is interesting to note that many of the
patterns seen in the LOOP dataset were apparent only when considering multiple years of information. Any given
one- or two-year period exhibited dramatically different hydrographic and macroinfaunal assemblage characteristics.

The macroinfaunal assemblages seen at the four LOOP sites were similar in structure to other North American
marine benthic communities in similar habitat types. The hydrographic patterns and macroinfaunal assemblages were
similar in function to estuarine and offshore benthic communities described from the northern Gulf of Mexico. The

dynamics of benthic communities in the northern Gulf of Mexico are dominated by two unique interacting physical
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processes: 1} discharge from the Mississippi and Atchafalaya Rivers; and 2) regular seasonal occurrence of natural
hypoxia and anoxia. These two physical processes are responsible for the dramatic variation seen in the abundance
and species composition of benthic macroinfaunal assemblages in the northern Gulf of Mexico.

Boesch (1972) reported a gradient of decreasing benthic community diversity from the polyhaline regions
of an estuary to the shallow continental shelf at Hampton Roads, Virginia. Sediment texture and pollution also
contributed to structuring these benthic communities. Boesch (1973) also found that benthic community structure
exhibited considerable spatial and temporal variation in the Hampton Roads estuary. Species associations were
dependent upon substrate type and season and reflected the relative abundance of ubiquitous species and species that
were only seasonally abundant.

McCall (1977) studied the nearshore macroinfaunal assemblage of Long Island Sound and reported that it
was characterized by a highly variable species composition. Some species underwent large spatial and temporal
fluctuations in local abundance while other taxa varied little. Colonizing species on defaunated mud were generally
small, tubiculous deposit feeders. These opportunistic species had rapid development, were iteroparous, had high
recruitment, and a high death rate. Gaston ef al. (1993), using EMAP datasets, analyzed the trophic structure of
macroinfaunal communities in the northern Gulf of Mexico. They reported that detritivores, including subsurface
deposit feeding polychaetes, and filter-feeding bivalves living at the sediment-water interface numerically dominated
the benthos in northern Gulf of Mexico estuaries. Carnivorous nemerteans and the polychaete, Sigambra tentaculata
dominated fine textured habitats in Louisiana benthic assemblages.

Gaston and Nasci (1988) and Gaston ez of. (1988) studied macroinfaunal communities in Calcasieu Estuary,
Louisiana. Macroinfaunal assemblages were dominated by deposit-feeding species which were primarily polychaetes.
Surface-deposit feeders were dominant in upper estuary, subsurface-deposit feeders dominated the lower estuary, and
a mixed assemblage was found in the middle estuary. Periodic shifts in species dominance occurred within each
region, but these shifts were without temporal pattern and seldom led to changes in trophic structure. The
macroinfaunal assemblage of the upper estuary was dominated by early colonizing species which switched feeding
mode with changes in riverine discharge, suggesting that disturbances had an effect on structuring the benthic
communities.

Kalke and Montagna (1991) studied the effects of freshwater inflow on macrobenthos in riverine and bay

macroinfaunal communities in Texas. Sediment grain size did not have an effect on the spatial distributions of benthic
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species. Most variation in spatial distributions could be explained by changes in riverine inflow. During high inflow
years, freshwater and low salinity species extended their ranges into the upper bay. The high inflow was necessary
to induce recruitment of low salinity species into upper bay regions. Brackish water chironomid larvae and the
polychaete, Hobsonia florida, increased in density four weeks after a high inflow event. In contrast, the bivalves,
Mulinia lateralis and Macoma mitchelli, increased densities during low inflow periods which resulted in higher benthic
biomass. The polychaetes, Streblospio and Mediomastus were also positively correlated with increasing salinity
during low flow periods. The amount, timing, and inter-annual variation of freshwater inflows influenced both the
spatial and temporal abundance and biomass of benthic macrofauna.

Dauer and Simon (1976), Dauer ef al. (1981), and Dauer (1985) studied the ecology of several opportunistic
spionid polychaetes in Chesapeake Bay. Paraprionospio and other spionid polychaetes were widely distributed and
rapidly colonized disturbed shallow marine and estuarine habitats. Gaston (1987) studied the feeding biology of
polychactes of the Middle Atlantic Bight. He found that the distribution and abundance of surface deposit feeding
polychaetes were regulated by food resources from water-column production, while the distribution of sessile
polychaetes was limited by physical disturbances. The abundance of carnivores was greatest in coarser sediments and
decreased with water depth across the continental shelf; surface deposit feeders dominated most habitats and decreased
across the continental shelf and increased at the shelf break. This pattern corresponded to the pattern of water column
production. Subsurface deposit feeders were more abundant in fine-textured sediments and increased with depth and
percent organic carbon across the shelf. Sessile polychaetes inhabited physically stable substrates and their abundance
was correlated with percent silt/clay and percent organic carbon in the sediment.

Hypoxia occurs commonly during summer and early fall months on the inner continental shelf of the northern
Gulf of Mexico. Freshwater runoff from rivers (especially the Mississippi and Atchafalaya) leads to density
stratification of the water column and the elimination of oxygen exchange between surface and bottom waters.
Additionally, decomposition of detritus increases the biological oxygen demand (BOD) of the sediments and further
decreases the dissolved oxygen content of near-bottom waters. Rabalais et al. (1991) reported that hypoxia was a
common occurrence from April to October on the inner and middle continental shelf in northern Gulf of Mexico and
could cover up to 9500 km? during summer months off the Louisiana coast. Stratification was directly correlated with
hypoxia, and reaeration of bottom waters was controlled by physical processes that were influenced by regional wind

fields, river discharge, and continental shelf scale patterns. Boesch and Rabalais (1991) reported that recovery of an
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offshore macroinfaunal assemblage from hypoxia was rapid because the community was kept in an early successional
state by the annually recurring hypoxia.

Dauer et al. (1992) studied the effects of hypoxia on benthic macroinfaunal in the lower Chesapeake Bay and
several tributaries. Hypoxia-affected stations were characterized by lower species diversity, lower biomass, a lower
proportion of deep-dwelling biomass, and changes in community composition. They observed a greater dominance
by opportunistic species (euryhaline polychaetes) and lower dominance of equilibrium species (long-lived bivalves
and maldanid polychaetes) at hypoxia affected stations. Benthic species exhibit varying levels of tolerance to hypoxia.
Generally, polychaetes are the most tolerant taxa, followed by bivalves and amphipods (Diaz and Rosenberg 1995).
The polychaetes, Streblospio benedicti and Paraprionospio pinnata, are consistently found in hypoxia-stressed
habitats. Llanso (1992) found that spatial and temporal patterns in benthic macroinfaunal assemblages of the
Rappahannock River could be explained by intermittent hypoxia. The benthic assemblages were dominated by
opportunistic polychaetes and the response to hypoxia was species specific. The polychaetes, Streblospio and
Mediomastus, became locally extinct under hypoxia, while Loimia and Paraprionospio were present in affected
habitats throughout recurring hypoxia. Llanso (1991) studied the tolerance of several species of polychaetes to
hypoxia and anoxia in the laboratory. Streblospio is an opportunistic species common in surface sediments of
estuarine intertidal and subtidal habitats often exposed to hypoxia or anoxia during summer months. Under hypoxia
in the laboratory, Streblospio adults survived 2 weeks without significant mortality, while all adults died within 55
hours under anoxic conditions. Feeding ceased and burrowing activities were both reduced under hypoxia and anoxia.
Llanso (1991) postulated that field populations may survive intermittent periods of hypoxia, but the intensity and
duration of low DO events may be more critical to survivorship and local population persistence.

Dardeau et al. (1985) reviewed the literature on macrobenthic communities in the northern Gulf of Mexico.
They reported that benthic macroinfaunal populations varied seasonally and numerical abundance and species richness
usually peaked between fall and spring and declined in the summer, This pattern resulted from interactions among
summer hypoxia, recruitment dynamics of benthic taxa, and predation by young-of-the-year fishes entering the estuary
in the spring. Gaston (1985) reviewed the effects of hypoxia on benthic communities on inner continental shelf of
Louisiana. Populations of most benthic species were drastically reduced after hypoxic events. In fine sediment

habitats dominated by polychaetes, the most seriously affected taxa were tubiculous and surface-feeding species, while
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burrowing polychaetes were more tolerant. Defaunated bottoms were rapidly recolonized after hypoxia by the
polychaete, Paraprionospio pinnata.

Harper ef al. (1991) studied the recovery of a benthic community at 15 m and 21 m depths to a hypoxic event
during 1979 in the northwestern Gulf of Mexico. Before the hypoxic event, dominance by the polychaete,
Paraprionospio pinnata, was declining and abundance of the amphipod, Ampelisca was increasing. However, the
hypoxic event eliminated Ampelisca and there were irregular post-hypoxia eruptions of P. pinnata which briefly
dominated the benthos. Recovery at the two sites to the hypoxic event was different: 1) the deeper water assemblage
stabilized within a year - polychaetes that were dominants before the hypoxic event quickly returned to dominance
and there was little evidence of succession of different species during recovery; and 2) the shallower water assemblage
underwent a more complex recovery - polychaete dominance (primarily P. pinnata) was greatly reduced after the event
and there was a successional dominance which involved several species in different taxa - each species underwent a
bloom and was numerically dominant for 1-3 months, declined, and was replaced by another species bloom -
polychaetes eventually regained numerical dominance two years after the hypoxic event. Generally, the macroinfaunal
assemblage of hypoxia-stressed habitats in the northern Gulf of Mexico have shifted to a dominance by younger,
smaller, and shorter-lived species.

Gaston and Edds (1994) analyzed the effects of brine discharge from an offshore diffuser in Louisiana on
benthic macroinfaunal from 1981-1989. Brine impacts were minimal because fine sediments around brine diffuser
were numerically dominated by opportunistic species (primarily estuarine polychaetes) that exhibited natural temporal
and spatial fluctuations in abundance. The fluctuations in species abundance resulted from summer hypoxia and
anoxia and not from brine effects. Hypoxia eliminated some taxa and severely reduced the abundance of most benthic
species. They found that the only significant differences between benthic assemblages near the diffuser and those
outside the influence of the discharged brine resulted from water column mixing by the discharged brine which
oxygenated waters around the diffuser and stabilized the salinity of the bottom water at stations near the diffuser. This
cnhanced benthic diversity around the diffuser and resulted in more abundant populations during some seasons.
Gaston and Edds (1994) reported that the dominant species throughout study were the polychaetes, Paraprionospio
pinnata, and Magelona sp. Other species, including several polychaetes and a phoronid, were dominant during the
early years of the study but densities declined to near zero during the later years. Other opportunistic species increased

in abundance over the course of the study. Shifts in dominant taxa are common in many continental shelf
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macroinvertebrate communities. Large molluscs and other equilibrium species were never collected. Juveniles of
bivalve, Mulinia lateralis, dominated the benthos in some years during the late winter/spring seasons, but were always
eliminated by summer hypoxia/anoxia. The densities of other bivalve taxa were dramatically reduced during
hypoxia/anoxia.

Boesch and Rosenberg (1982) proposed a model for the response of marine benthic communities to
environmental stress on the basis of their resistance to and resilience following a disturbance based on research from
northeastern United States nearshore and offshore habitats. Benthic communities in less-constant environments (e.g.
shallow water estuaries) are more resistant because they are composed of eurytolerant species and have greater
reproductive potential than communities in constant environments. After a disturbance in unstable environments,
initial colonists come from a pool of species already abundant in the community, whereas initial colonists in stable
habitats were often not previously dominant in community, Opportunistic species which were abundant in highly
disturbed coastal habitats were largely similar worldwide, irrespective of depth and temperature. The authors
concluded that resistance to stress was effective only at the individual or population level.

Diaz and Rosenberg (1995) proposed a modeling paradigm for the response of marine macroinfauna to the
spatial and temporal occurrence of hypoxia. Benthic communities that experience seasonal hypoxia/anoxia, such as
those off the Louisiana coast, exhibit mass mortality, are typically dominated by opportunistic species, and exhibit
wide seasonal and year-to year fluctuations in species abundance related to the availability of recruits. Benthic
communities that experience only periodic occurrences of hypoxia/anoxia are dominated by stress tolerant species;

sensitive fauna have been eliminated so there is no mass mortality.

RECOMMENDATIONS
We feel that there is little modification that can be done to the annual monitoring program without
Jjeopardizing the biological and statistical integrity of the dataset. It would be feasible to drop one of the four seasons
of sampling without adversely impacting the present dataset. The winter and fall seasons are similar with regards to
hydrography and macroinfaunal assemblages. Because of logistical difficulties in field collections, we recommend
that the winter season be dropped from the sampling program. The spring, summer, and fall seasons encompass the

majority of biological and physical processes that structure the benthic communities at the four LOOP sites.
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To our knowledge, the LOOP monitoring program represents one of the longest and most continuous
hydrographic and benthic macroinfaunal datasets collected from the northern Gulf of Mexico. This dataset will be
useful for determining the long-term effects of physical and anthropogenic influences on hydrography and
macroinfaunal assemblages from an array of inland, nearshore, and offshore habitats. This dataset will also provide
insights into the ecological properties of benthic communities and more general questions of ecosystem stability and
resiliency. The dataset permitted an evaluation of impacts of LOOP activities in relation to natural background
variation in physical and biological variables. There were no significant impacts due to LOOP’s operations at any of
the four sites. Both control and monitoring stations at these sites exhibited seasonal and year-to-year fluctuations in
hydrography, species abundance, and assemblage composition that were typical of marine communities in the Gulf
of Mexico. The complex interactions and annual variation in riverine discharge, climatological patterns, and

hypoxia/anoxia in the northern Gulf of Mexico contribute to the variability seen at the four LOOP study sites.
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Benthic samples were collected quarterly (winter, spring, summer, and fall seasons) by personnel of LDWF
and processed in BVA’s laboratories. Hydrographic and sediment data were also collected quarterly by LDWF and
provided to BVA on an annual basis.

'The raw data for this 14-year synthesis report were assembled and transferred to a digital spreadsheet format
by BVA personnel. - Selected data were graphically and statistically analyzed by both season and year, To assess
differences between control and monitoring stations at the four sites, data for each season were combined over the 14
years. The seasonal summary data for total number of taxa and total density were first tested for normality (Shapiro-
Wilk W; SAS Institute, 1994), and if normally distributed for homogeneity of variances (Bartlett’s test; SAS Institute,
1994). Due to a consistent lack of normally distributed data with common data transformations, differences between
all control/monitoring stations in total taxa and total densities for a given season were analyzed using non-parametric
techniques {Wilcoxon/Kruskal-Wallis comparisons; SAS Institute, 1994). Correlations between variables on a yearly

basis were calculated using non-parametric measures of association (Spearman Rho; SAS Institute, 1994).

LOCATION OF MONITORING SITES

Two inland locations were selected to monitor impacts due to pipeline construction and operations associated
with the Clovelly salt dome oil storage facility (salt dome excavation and eil transfer). Stations 461, 463, and 464 are
located at the Clovelly salt dome and are the most inland sites with water depths of 2-3 m (Fig. 1, Table 1). Station
461 is a control station in Little Lake, while stations 463 and 464 are associated with the Clovelly facility and
freshwater intake canal (Table 1). Stations 407 and 462 are located along the pipeline at Lake Jesse in water depths
of 1 m (Fig. 1, Table 1). Station 407 is a control station located in Lake Jesse and station 462 is a monitoring station
for the pipeline.

The brine diffuser is located approximately 6.4 km offshore at 10-11 m depth. Four stations were associated
with the brine diffuser. Originally, monitoring stations were established to provide for adequate coverage in the
direction of the prevailing westerly currents, and in areas predicted to experience elevated salinities based on brine
dispersion models for the areas. Stations 473,474, and 475 are located on a concentric ring 150 m from the diffuser

(Fig. 2, Table 2). Station 435 is a control station located 3.2 km NE of the brine diffuser.
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Figure 2. A schematic map of the LOOP brine diffuser control and monitoring stations.
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Table 2. Coordinates and site descriptions for the LOOP brine diffuser control and monitoring stations.

Station Coordinates

Number Latitude

435 29°0722"
473 26°06'01'
474 29°05'51"
475 29°06'01"

Longitude
90°05'00"
90°06'50"
90°06'50"

90°07'06"

Loran W
117221

11713.75
11713.56

11712.61

Control, MS #35 46 m W of Hunt Platform 104-4-G124-5 at 10 m depth

BRINE DISPOSAL AREA

Loran X Location Description

28438.1

28413.56 150 m E of diffuser at 10 m depth
28412.51 150 m S of diffuser at 10 m depth
28411.89 150 m W of diffuser at 9.5 m depth
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between stations, there were qualitative differences in abundance during a given season (Fig. 22). Both taxa exhibited

variable year-to-year recruitment at each station.

RESULTS III. BRINE DIFFUSER

SEASONAL SUMMARY OF HYDROGRAPHY

A seasonal summary of hydrographic characteristics for the brine diffuser control station 435 and monitoring
stations 473, 474, and 475 is given in Fig. 23. There was considerable spatial variation in the percentage of sand in
the sediments at the three stations. The percentage of sand in the sediment varied from 10% at control station 435 in
the winter to 23% at diffuser monitoring station 473 in the spring. The average percent sand was 12.0%, 17.4%,
19.9%, and 12.3% for stations 435, 473, 474, and 475, respectively. Diffuser stations 473 and 474 generally had a
higher percentage of sand in the sediments than control station 435 and diffuser station 475 (Fig. 23). There were no
spatial or temporal differences in interstitial salinity (Fig. 23). Interstitial salinity averaged 32 ppt for the four stations
and ranged from 29 ppt in the spring at control station 435 to 35 ppt at diffuser station 473 during the fall (Fig. 23).
There were no differences between stations in bottom dissolved oxygen for a given season. Bottom dissolved oxygen
exhibited considerable temporal variability. DO levels observed during the winter and fall sampling periods were
twice those measured during the spring and summer (Fig. 23). DO concentrations averaged 6.3, 2.9, 2.6, and 6.2 mg/]
for the winter, spring, summer, and fall seasons, respectively. All stations had spring and summer DO levels
approaching hypoxia.
SEASONAL SUMMARY OF MACROINFAUNAL ASSEMBLAGE

A seasonal summary of the general characteristics of the macroinfauna assemblage for the brine diffuser
control station 435 ‘and monitoring stations 473, 474, and 475 is given in Fig. 24. There were no significant
differences between average number of taxa collected and mean total density at the three stations for a given season
(Table 6). The mean number of taxa collected was lowest during the summer and averaged 55.6, 55.7, 32.6, and 45.7
for the winter, spring, summer, and fall seasons, respectively (Fig. 24). Densities were highest during the spring
months-and lowest during the summer months. Densities averaged 4258.0, 6052.7, 2377.8, and 2859.9-individuals/m?
for the winter, spring, summer, and fall seasons, respectively. There was no between station variation in diversity (H”)

and diversity averaged 2.3,2.2, 1.7, and 2.1 for the winter, spring, summer, and fall seasons, respectively (Fig. 24).
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Seasonal summaries of hydrographic parameters over the 14-year LOOP monitoring program for the brine
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Table 6.

Results of various statistical analyses for the LOOP brine diffuser control and monitoring
stations. The results of non-parametric Kruskal-Wallis comparisons of total number of taxa
or mean density between stations for a given season are presented in Part A. The results of
non-parametetric analyses for correlations between stations in major taxonomic groups is
given in Part B. The results of non-parametetric analyses for correlations between stations
in major taxa/species is given in Part C.

(A)
Mean Total Taxa Mean Density
Season Chi Square _ Prob > Chi Sq Chi Square  Prob > Chi Sq
Winter 1.550 0.671 1.978 0.577
Spring 1.059 0.787 0.182 0.981
Summer 0.357 0.949 0.473 0.925
Fall 1.376 0.711 1.754 0.625
B)
Station Variable by  Station Variable Spearman Rho Prob > Rho
435 Mollusca 435 Annelida -0.9021 0.0000
435 Arthropoda 435  Annelida -0.2415 0.0757
435 Arthropoda 435  Mollusca 0.0491 0.7216
473 Mollusca 473 Annelida -0.7073 0.0000
473 Arthropoda 473 Annelida -0.2768 0.0408
473 Arthropoda 473  Mollusca -0.1177 0.3920
474 Mollusca 474  Annelida -0.7413 0.0000
474 Arthropoda 474  Annelida -0.2621 0.0532
474 Arthropoda 474  Mollusca -0.1486 0.2789
475 Mollusca 475  Annelida -0.7809 0.0000
475 Arthropoda 475  Annelida -0.1955 0.1526
475 Arthropoda 475  Mollusca -0.1071 0.4365
©
Station Variable by  Station Variable Spearman Rho Prob > Rho
473 Paraprionospio 435  Paraprionospio 7196 0.0000
473 Mediomastus 435  Mediomastus 0.8236 0.0000
473 Magelona 435  Magelona 0.4835 0.0002
473 Rhynchocoela 435  Rhynchocoela 0.7856 0.0000

CADOUS\LOOP\IS9S\DIFFUSER. TB6
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YEARLY SUMMARY OF HYDROGRAPHY

Yearly variation in hydrography for the brine diffuser control station 435 and monitoring stations 473, 474,
and 475 is given in Fig. 25. There was considerable temporal variation in the percentage of sand in the sediments at
all stations and ranged from near zero to 98%. The highest values for percent sand in the sediments were measured
during the fall of 1985 which was less than one month after hurricane Juan moved through the monitoring area. There
was little correlation between stations in the seasonal peaks in percentage of sand in the sediments (Fig. 25).

Interstitial salinities exhibited similar seasonal patterns between stations and generally varied between 20 ppt
and 45 ppt (Fig. 25). In general, the brine diffuser monitoring stations had salinities which were similar to the control
station. Low salinity events (< 20 ppt) occurred during 1983, 1984, 1987, and 1990 (Fig. 25).

Bottom dissolved oxygen (DO) levels showed considerable temporal variation at all stations and ranged from
0 to 10 mg/l (Fig. 25). All stations exhibited the same general pattern and magnitude of DO variation. Hypoxia and
anoxia were observed at all stations (Fig. 25). The frequency and duration of hypoxia/anoxia varied considerably over
the 14-year monitoring program. There were no measured hypoxic/anoxic events from the fall of 1982 to summer of
1986. From 1990 to 1993 hypoxic/anoxic events were measured during both the spring and summer seasons at all
stations (Fig. 25).
YEARLY SUMMARY OF MACROINFAUNA ASSEMBLAGE

Yearly variation in general characteristics of the macroinfaunal assemblage for the brine diffuser control
station 435 and monitoring stations 473, 474, and 475 is given in Fig. 26, These stations exhibited the same general
temporal patterns in total number of taxa, mean density, and mean diversity. Total taxa showed considerable seasonal
and yearly variation and ranged from < 5 to 100. The total mumber of taxa was generally highest in the winter and
spring months and lowest during the summer months. Mean densities varied three orders of magnitude between
season and from year-to-year and ranged from < 100 to > 22,000 individuals/m® indicating differential recruitment
success of the macroinfaunal assemblage (Fig. 18). Densities were generally highest during the spring months and
lowest during the summer. The brine diffuser stations exhibited extremely high densities during 1982, 1985, and 1988.
Taxa diversity ranged from 0.5 to > 3, and was highest in the winter and spring months and lowest during the summer,
The lowest values for number of taxa, density, and taxa diversity generally occurred during periods of low DO,

particularly during and following hypoxic and anoxic events (see Figs. 25 and 26).
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Yearly variation in abundance of the dominant taxonomic groups for the brine diffuser control station 435
and monitoring stations 473, 474, and 475 is given in Figs. 27 and 28. Polychaetes and bivalve molluscs made up
> 90% of the total macroinfaunal assemblage during any given season. There were considerable seasonal differences
in the percentage of the assemblage represented by these groups. In general, polychaetes dominated the assemblage
at all stations. There were episodic increases in the percent abundance of bivalve molluscs resulting in shifts in
dominance of the taxonomic groups during certain years (Fig. 27-and 28). There was a significant inverse correlation
between the abundance of annelids and molluscs for all stations (Table 6). The increases in bivalve abundance usually
oceurred during the spring months and before hypoxic/anoxic events (Figs. 25, 27, and 28). Arthropods were much
less abundant at these offshore stations when compared to the inland monitoring stations.

Yearly variation in abundance of dominant taxa for the brine diffuser control station 435 and monitoring
station 473 is given in Figs. 29, 30, 31, and 32. The taxa/species chosen for each plot were dominant members of the
macroinfaunal assemblage at these sites over the 14-year sampling effort. Taxa/species plotted were the polychaetes
Paraprionospio, Magelona, Mediomastus, and Sigambra, the bivalve mollusc, Mulinia and the arthropods, Corophium
and Pinnixa and the Rhynchocoela. There was considerable temporal variation in densities of the dominant
taxa/species at these stations (Figs. 29-32). The taxa/species exhibited season-to-season and year-to-year variation
in recruitment at both stations. Additionally, there was differential recroitment success for a given taxa on a yearly
basis; densities often varied an order of magnitude on an annual basis. The bivalve, Mulinia was commonly present
in very low abundance, but experienced episodic density increases and dominated the macroinfaunal assemblage
during certain seasons (Figs. 29 and 31). There was no apparent correlation between density increases and season for
the taxa/species, although the abundance of the bivalve, Mulinia was inversely related to the abundance of the
polychaete, Paraprionospio.

Comparisons -of densities of the polychaetes, Paraprionospio, Magelona, and Mediomastus and the
Rhynchocoela for brine diffuser control station 435 and monitoring station 473 are given in Figs. 33 and 34. There
was a significant positive correlation in the densities of these taxa between stations 435 and 473. (Table 6). While the
patterns of taxa abundance were similar between stations, there were qualitative differences in abundance during a
given season (Figs. 33 and 34). For these taxa, densities varied an order of magnitude between seasons. Mediomastus,
and to some extent Paraprionospio, demonstrated consistent peaks in abundance during each year of the monitoring

prograin. It is interesting to note that the densities for these four taxa exhibited less variation and consistently lower
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Figure 27.

Yearly summaries for the percentage of the total macroinfauna assemblage represented by the major

taxonomic groups, Annelida, Mollusca, and Arthropoda over the 14-year LOOP monitoring program for
the brine diffuser control station 435 and monitoring station 473
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Figure 28.

Yearly summaries for the percentage of the total macroinfauna assemblage represented by the major

taxonomic groups, Annelida, Mollusca, and Arthropoda over the 14-year LOOP monitoring program for
the brine diffuser monitoring stations 474 and 475.
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Figure 29.
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Yearly density summaries of the polychaetes, Paraprionospio, Magelona, Mediomastus, and Sigambra,
and the bivalve mollusc, Mulinia for the brine diffuser control station 435.
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Figure 30.

Yearly density summaries of the arthropods, Ampelisca and Pinnixa, and the Rhynchocoela for the brine
diffuser control station 473.
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Figure 31.  Yearly dgnsity summaries of the polychaetes, Paraprionospio, Magelona, Mediomastus, and Sigambra,
and the bivalve mollusc, Mulinia for the brine diffuser control station 473.
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Figure 32.

Yearly density summaries of the arthropods, Ampelisca and Pinnixa, and the Rhynchocoela for the brine
diffuser control station 473.
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densities from 1991-1993. These years had hypoxic/anoxic events which were present during two consecutive

sampling seasons (see Fig. 25).

RESULTS IV. OFFSHORE PUMPING STATION COMPLEX AND SPM

SEASONAL SUMMARY OF HYDROGRAPHY

A seasonal summary of hydrographic characteristics for control stations 482 and 484 and the offshore
pumping station and SPM complex station 481 is given in Fig. 35. Stations 481 and 484 had, on average, four times
as much sand in the sediment as station 482. The average percent sand was 27.2%, 6.4%, and 24.2% for stations 481,
482, and 484, respectively (Fig. 35). There were no spatial or temporal differences in interstitial salinity (Fig. 23).

Interstitial salinity was similar at all stations during all seasons and averaged 35.4 ppt (Fig. 23), There were no

differences between stations in bottom dissolved oxygen for a given season. Bottom DO exhibited considerable
temporal variability. DO levels observed during the winter and spring were greater than those measured during the
spring and summer (Fig. 23). DO concentrations averaged 5.5, 6.0, 4.0, and 3.2 mg/l for the winter, spring, summer
and fall seasons, respectively.
SEASONAL SUMMARY OF MACROINFAUNAL ASSEMBLAGE

A seasonal summary of the general characteristics of the macroinfauna assemblage for control stations 482
and 484 and the offshore pumping station and SPM complex station 481 is given in Fig. 36. There were significant
differences between average number of taxa collected during a given season (Table 7). For all seasons the number
of taxa collected from control station 482 was significantly less than the number of taxa collected from stations 481
and 484. The average number of taxa collected for each station across seasons was 67.8, 39.4, and 54.0 for stations
481, 482 and 484, respectively (Fig. 36). There were significant differences between average macroinfaunal densities
for a given season (Table 7). For each season, the average densities for station 481 were significantly higher than
those of station 482, but not significantly different from station 484 densities. Densities ranged from 461.8
individuals/m? at station 482 in the winter to 2088.6 individuals/m? at station 481 (Fig. 36). There was minimal
between station variation in diversity (H*) and H* averaged 2.9, 3.1, 2.7, and 2.7 for the winter, spring, summer, and

fall seasons, respectively (Fig. 36).
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DISCUSSION

The LOOP monitoring program comprises. four ecologically distinct habitat types which are arrayed along
a salinity gradient ranging from 4 ppt at the most inland stations to 35 ppt at the offshore stations. Each of these
habitats exhibited seasonal and year-to-year fluctuations in hydrography and macroinfaunal assemblages over the 14
years of sampling. The macroinfaunal assemblages at each site exhibited seasonal and annual variation in the number
of taxa collected, total macroinfaunal densities, numerically dominant taxa, and long-term changes in assemblage
composition. Physical processes (sediment texture, salinity, dissolved oxygen availability, riverine discharge) and
regional climatological patterns (tropical storms, hurricanes) influenced the structuring of benthic assemblages at these
sites. However, the relative effect of the various physical factors varied considerably among the sites. The inland
stations (pipeline monitoring and Clovelly/freshwater intake) were primarily influenced by riverine discharge which
determined seasonal salinity levels, and to some extent, sediment texture. The nearshore brine diffuser and the
offshore pumping station complex/SPM stations were primarily influenced by seasonal shifts in dissolved oxygen
availabjlity, particularly hypoxic and anoxic events.

There were no significant differences in total number of taxa and total densities between control and
monitoring stations at the inland pipeline monitoring site, the Clovelly/freshwater intake site, or the brine diffuser site
on a seasonal basis. There were significant differences between the total number of taxa and total densities at the
offshore site. These differences were due to the fact that control station 482 had different sediment characteristics
when compared to control station 484 and monitoring station 481. However, total number of taxa and total densities
at monitoring station 481 and control station 484 were not significantly different. There were also significant
correlations at stations from each site between hydrographic and macroinfauna characteristics over the 14-year
monitoring period. The data also indicated consistently similar patterns in abundances of major taxonomic groups,
dominant taxa, and changes in macroinfauna. assemblage composition.. It is interesting to note that many of the
patterns seen in the LOOP dataset were apparent only when considering multiple years of information. Any given
one- or two-year petiod exhibited dramatically different hydrographic and macroinfaunal assemblage characteristics.

The macroinfaunal assemblages seen at the four LOOP sites were similar in structure to other North American
marine benthic communities in similar habitat types. The hydrographic patterns and macroinfaunal assemblages were
similar in function to estuarine and offshore benthic communities described from the northern Gulf of Mexico. The

dynamics of benthic communities in the northern Gulf of Mexico are dominated by two unique interacting physical
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burrowing polychaetes were more tolerant. Defaunated bottoms were rapidly recolonized after hypoxia by the
polychaete, Paraprionospio pinnata.

Harper et al. (1991) studied the recovery of a benthic community at 15 m and 21 m depths to a hypoxic event
during 1979 in the northwestern Gulf of Mexico. Before the hypoxic event, dominance by the polychaete,
Paraprionospio pinnata, was declining and abundance of the amphipod, Ampelisca was increasing. However, the
hypoxic event eliminated Ampelisca and there were irregular post-hypoxia eruptions of P: pinnata which briefly
dominated the benthos. Recovery at the two sites to the hypoxic event was different: 1) the deeper water assemblage
stabilized within a year - polychaetes that were dominants before the hypoxic event quickly returned to dominance
and there was little evidence of succession of different species during recovery; and 2) the shallower water assemblage
underwent a more complex recovery - polychaete dominance (primarily P. pinnata) was greatly reduced after the event
and there was a successional dominance which involved several species in different taxa - each species underwent a
bloom and was numerically dominant for 1-3 months, declined, and was replaced by another species bloom -
polychaetes eventually regained numerical dominance two years after the hypoxic-event. Generally, the macroinfaunal
assemblage of hypoxia-stressed habitats in the northern Gulf of Mexico have shifted to a dominance by younger,
smaller, and shorter-lived species.

Gaston and Edds (1994) analyzed the effects of brine discharge from an offshore diffuser in Louisiana on
benthic macroinfaunal from 1981-1989. Brine impacts were minimal because fine sediments around brine diffuser
were numerically dominated by opportunistic species (primarily estuarine polychaetes) that exhibited natural temporal
and spatial fluctuations in abundance. The fluctuations in species abundance resulted from summer hypoxia and
anoxia and not from brine effects. Hypoxia eliminated some taxa and severely reduced the abundance of most benthic
species. They found that the only significant differences between benthic assemblages near the diffuser and those
outside the influence of the discharged brine resulted from water column mixing by the discharged brine which
oxygenated waters around the diffuser and stabilized the salinity of the bottom water at stations near the diffuser. This
cnhanced benthic diversity around the diffuser and resulted in more abundant populations during some seasons.
Gaston and Edds {1994) reported that the dominant species throughout study were the ‘polychaetes, Paraprionospio
pinnata, and Magelona sp. Other species, including several polychaetes-and a phoronid, were dominant during the
early years of the study but densities declined to near zero during the later years. Other opportunistic species increased

in abundance over the course of the study. Shifts in ‘dominant taxa are common in many continental shelf
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Teo our knowledge, the LOOP monitoring program represents one of the longest and most continuous
hydrographic and benthic macroinfaunal datasets collected from the northern Gulf of Mexico. This dataset will be
useful for determining the long-term effects -of physical and anthropogenic influences on hydrography and
macroinfaunal assemblages from an array of inland, nearshore, and offshore habitats. This dataset will also provide
insights into the ecological properties of benthic communities and more general questions of ecosystem stability and
resiliency. The dataset permitted an evaluation of impacts of LOOP activities in relation to natural background
variation in physical and biological variables. There were no significant impacts due to LOOP’s operations at any of
the four sites. Both control and monitoring stations at these sites exhibited seasonal and year-to-year fluctuations in
hydrography, species abundance, and assemblage composition that were typical of marine communities in the Gulf
of Mexico. The complex interactions and annual variation in riverine discharge, climatological ‘patterns, and

hypoxia/anoxia in the northern Gulf of Mexico contribute to the variability seen at the four LOOP study sites.
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Excerpt from Louisiana Offshore Terminal Authority
Environmental Monitoring, 2001-2002 (Barry A. Vittor &
Associates, Inc.)
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ABSTRACT
The current Louisiana Offshore Oil Port (LOOP) monitoring program includes
seasonal monitoring of aquatic and marine resources, sediment composition, and water
quality on a five (5) -year cycle. These data provide an update to the existing long-term

LOOP dataset that was collected annually from 1979 to 1994, as well as a measure of
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August and November, but were completely organic during June. Estuarine salinities
were present during all seasons, ranging from < 2 ppt in August to 6 ppt in June.
Dissolved oxygen (DO) levels varied seasonally. DO levels were lowest in August (< 5
mg/l) and were greater than 7 mg/l during November and June. The gastropod,
Probythinella louisianae dominated the benthic assemblage in August, the gastropod,
Amnicola limosa, dominated in November, and the bivalve, Mytilopsis leucophaeata,
dominated in June. There were significant differences in density and taxa richness
between stations for each season. In no instance was the control station significantly
different than both of the test stations. These differences could be explained by subtle
variations in sediment type between stations as well as stochastic variability inherent in
benthic assessments. There was no measurable impact of the LOOP facilities on benthic
macroinfaunal assemblages at the Clovelly site.

Sediments at the Lake Jesse stations during all seasons were dominated by
silt+clay. Estuarine salinities were present during all seasons, ranging from 4.7 ppt in
August to 6.8 ppt in November. DO levels did not vary seasonally and were between 7
and 8 mg/l during all sampling events. The oligochaete family, Tubificidae (LPIL),
dominated the benthic assemblage in August, the polychaete, Mediomastus (LPIL),
dominated in November, and the ascidiacean family, Ascidiacea (LPIL), dominated the
assemblage in June. There were no significant differences in density or taxa richness
between stations for each season. There was no measurable impact of the LOOP facilities

on benthic macroinfaunal assemblages at the Lake Jesse site.
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%%%W%Hypoxk conditions (DO = 1.88 mg/l) were present at Station 435 during August;
however, DO levels at the remaining stations ranged from 2.79 mg/l at Station 473 to
3.66 mg/l at Station 475. In November, bottom DO levels ranged from 4.8 mg/I at
Station 475 to 7.1 mg/1 at Station 435. In June, hypoxic conditions were present at all
stations with DO ranging from 1.0 mg/] at Station 475 to 1.5 mg/l at Stations 435 and
474. The polychaete, Paraprionospio pinnata, dominated the benthic assemblage in
August and November, while the polychaete, Mediomastus (LPIL), dominated the
benthos in June. There were no significant differences in densities between stations for
each season. There were no significant differences in taxa richness between stations
during August and November; in June, Station 435 had significantly greater taxa richness

than the remaining stations. It is probable that the hypoxia experienced by the benthic
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Sediments at the Offshore stations during all seasons were dominated by silt + clay.
Bottom salinities varied seasonally and ranged from 32.4 ppt at Station 481 in August to
38.6 ppt at Station 484 in August. Hypoxic conditions were present at Stations 481 (DO =
1.60 mg/l) and 484 (DO = 1.88 mg/l) during August; no bottom DO data were collected
from Station 484. In November, bottom DO levels ranged from 2.8 mg/I at Station 481 to
8.1 mg/1 at Station 482. In June, bottom DO levels ranged from 6.0 mg/I at Station 482 to
6.9 mg/l at Station 484. The polychaete, Paraprionospio pinnata, dominated the benthic

assemblage in August and June, while the gastropod, Vitrinella helicoidea, dominated the
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SCOPE

The current LOOP monitoring program includes seasonal monitoring of aquatic
and marine resources, sediment composition, and water quality on a five -year cycle.
These data provide an update to the existing long-term LOOP dataset that was collected
annually from 1979 to 1994, as well as a measure of natural environmental variability in
the project area. The monitoring program was designed to identify environmental impacts
that could occur due to offshore vessel operations (at the Single-Point Mooring and
Terminal Complex), brine discharge, storage facility operations, and pipeline

construction and operation.
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METHODOLOGY
Vittor & Associates (BVA) conducted each study element of the monitoring
program in accordance with the specifications in the previous section, using

methodologies similar to the past program to ensure that proposed program data were

compatible with previously collected data.

BVA’s principal modifications to the present program included use of Differential
Global Positioning System for sample station positioning, availability of back-up field
equipment for all survey tasks, use of certified analytical laboratories for water and

sediment chemistries, and use of a database management system that provides monthly

data compilation/reduction.

Biological Methods

Benthos
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Benthic Sample Analysis

(;////7%//// /(/‘(////&// e
e nvenlonied i %2"7”
/ =

// S //7////%%/// e
/{ t

1!;}5??3%‘ /}s’ %,,

;f///////‘%///////////)///ff/ //ﬁ’/////ﬂ///o////”/
»'w“/f | . 1) 7 ,9 S0 %w//

T
o

///// /

;/é«‘»)

T ,,,W/
e i

e M/ s //// - .
1 f// m //%f

qx 9y // /(;w)///// e ////A/((sf/ / -
f’:/ 2. Ol % yyf da). Oligochaetes were inc

S

i
) fg 1

T ///«/ ’
‘ %% 0 / ‘

Rl

1 4

on. All

SR /// e
ed maciomvelrl enr. »zs j/
AR i v
V /
i g/%%%
T -
// - /// // /f ‘ _ . - - f) // 2 //
e /%/////%%///
. f//'///z{///fﬂ%/ 4 /»/”i/’///“y//// //////@//////;{
‘5;1 [11a j ‘y <;’ 1] / /

/ // e //// cas ; e /W//// ///
}

All data generated as a result of laboratory analysis of macroinfauna samples were
first coded on data sheets. Enumeration data were entered for each species according to
station and replicate. These data were reduced to a data summary report for each station,
which included a taxonomic species list and benthic community parameters information.
Documentation of BVA’s standard QA/QC procedures can be seen in the Quality
Assurance Plan submitted to LOTA (BVA 2001) and QA/QC results for this project are

available upon request.
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Several numerical indices were chosen for analysis and interpretation of the
macroinfaunal data. Abundance is reported as the total number of individuals per station
and the total number of individuals per square meter (= density). Taxa richness is
reported as the total number of taxa represented in a given station collection. Taxa
diversity, which is often related to the ecological stability and environmental “quality” of
the benthos, was estimated by the Shannon-Weaver Diversity Index H’ (Pielou 1966),
according to the following formula:

s
H'=-1 p(lnp)
i=1

where, S = is the number of taxa in the sample,

i =is the i"" taxon in the sample, and

p, = is the number of individuals of the i"" taxon divided by the total
number of individuals in the sample.

Taxa diversity within a given community is dependent upon the number of taxa
present (taxa richness) and the distribution of all individuals among those taxa
(equitability or evenness). In order to quantify and compare the equitability in the fauna
to the taxa diversity for a given area, Pielou’s Evenness Index J' (Pielou 1966) was
calculated as J' = H'/In S, where [n S = H',,, or the maximum possible diversity, when all
taxa are represented by the same number of individuals; thus, J'=H'/H' ..

Density and taxa richness data for a given facility (Offshore Pumping Station and
Single Point Mooring Complex, Brine Diffuser, Lake Jesse pipeline crossing, Clovelly

Salt Domes) were graphically and statistically analyzed for potential impacts

(comparisons to control stations) and seasonal differences.
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Hydrography
Continuous hydrographic profiles were conducted in conjunction with the benthic

sampling. The following environmental data were collected at all sampling stations:

Air Temperature: Brunton portable weather station, degrees Centigrade

Barometric Pressure: Brunton portable weather station, mm of mercury

Wind Speed: Brunton portable weather station, recorded in knots

Wind Direction: Brunton portable weather station, recorded in degrees from
which the wind is coming

Cloud Cover: Visually estimated percentage of the celestial dome
covered by clouds

Wave Height: Visually estimated in meters from crest to trough

Secchi Depth: 30 cm Secchi disc lowered until no longer visible, then

raised until visible and the average of two readings
recorded in meters.

A HydroLab Surveyor and a Datasonde 4 were used to collect instantaneous
measurements (depth, temperature, salinity, dissolved oxygen) at all monitoring stations.
Continuous hydrographic profiles were collected at all offshore stations during each
sampling event. The instrument was lowered by hand to discrete depths (1 meter intervals
or surface, middle, and bottom) and the data recorded on field data sheets. In August
2001 there was an equipment failure at the Offshore site and a continuous profile was not
captured for Station 484.

Sediment

Sediment samples were collected in conjunction with benthic sampling events.
Sediment core samples were collected at the inshore benthic stations using a
Barret-type coring device. Sediment core samples collected at the offshore benthic

stations were collected using a Smith-McIntyre Grab sampler. There were two

10
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samples collected at each station. The samples were collected in a butyrate core tube
(6.99 cm outside diameter x 6.67 inside diameter x 30.48 cm long). The interstitial pH of
one sample was tested in the field with a hand-held Orion pH probe by the slurry
method. One sediment sample was analyzed for Polynuclear Aromatic Hydrocarbons
(PAH; Appendices I, II and III) and another was analyzed for grain size (percent gravel,

sand, silt, clay).

Laboratory Analysis Specifications

Water and sediment chemistry analysis USEPA methods, and method detection
limits, are: Dissolved Oxygen, Method 4500-OG, 0.01 mg/L; Salinity, Method 2520-OB;
Turbidity, Method 180.1, 0.1 NTU; and Sediment PAH, Method 8100. Severn Trent
Laboratories (STL-Mobile) are certified for sediment PAH analysis, and used standard
QA/QC procedures such as sample spikes, sample blanks, and duplicate analyses.

BVA'’s taxonomy laboratory conducts routine QA/QC checks for all
benthic analyses, including re-analysis of 10% of all samples, use of verified reference
collections, and use of outside taxonomic experts for verification of laboratory

identifications.

11
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Sediment Characteristics

August 2001. Station location and sediment data for the Brine stations in August are
given in Table 62 and Figure 14. The sediment at Station 475 was dominated by sand
(45%), and the sediment at Stations 435, 473, and 474 was dominated by clay (50%,
63%, and 75 %, respectively).

November 2001. Station location and sediment data for the Brine stations in November
are given in Table 63 and Figure 14. The sediment at all stations was dominated by the
silt + clay fraction. Sand composition varied from 4% at Station 475 to 13% at Station
474.

June 2002. Station location and sediment data for the Brine stations in November are
given in Table 64 and Figure 14. The sediment at all stations was dominated by the silt +
clay fractions (99%, 94%, 95%, 80% for Stations 435, 473, 474, and 475, respectively).
Sand composition varied from 0.5% at Station 435 to 20% at Station 475.

Weather and Water Quality Data

August 2001. Weather condition data for the Brine stations in August are given in Table
65. Water quality data and depth profiles are provided in Tables 66, 67, 68, and 69 and
Figures 15, 16, 17, and 18. Bottom temperatures ranged from 29.3 °C at Station 473 to
30.1 °C at Station 475. Hypoxic conditions were present at Station 435 (9.8 m depth; 1.88
mg/1 DO). Bottom dissolved oxygen levels were above hypoxic levels at Stations 473
(9.5 m depth; 2.79 mg/l DO), 474 (9.4 m depth; 3.30 mg/l DO) and 475 (9.4 m depth;

3.66 mg/1 DO). Bottom salinities were between 28 ppt and 30 ppt at the four stations.

22
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November 2001. Weather condition data for the Brine stations in November are given in
Table 70. Water quality data and depth profiles are provided in Tables 71, 72, 73 and 74
and Figures 15, 16, 17, and 18. The bottom temperature was 23°C at all stations. Bottom
dissolved oxygen levels ranged from 4.8 mg/1 at Station 475 to 7.1 mg/1 at Station 435.
Bottom salinities were between 31 and 32 ppt for the four stations.

June 2002. Weather condition data for the Brine stations in June are given in Table 75.
Water quality data and depth profiles are provided in Tables 76, 77, 78, and 79 and
Figures 15, 16, 17, and 18. The bottom temperature was 24.8°C for all stations. Hypoxic
conditions were present at Stations 435 (9.5 and 10.1 m depth; 1.5 and 1.4 mg/l DO), 473
(9.2 and 10.4 m depth; 1.1 and 1.2 mg/1 DO), 474 (8.9 and 10.5 m depth; 1.5 and 1.3 mg/I
DO), and 475 (8.8 and 10.1 m depth; 1.0 and 1.2 mg/l DO). Bottom salinities were

between 35 and 36 ppt at all stations.

e
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. /.

d

August 2001. Twenty-eight taxa representing 1,553 individuals were collected from the
Brine stations in August (Table 80). Polychaetes, gastropods and other taxa were the
most numerous taxa collected representing 57%, 25%, and 14% of the total, respectively
(Table 80). Polychaetes and gastropods also represented 94% and 5% of the total number
of individuals collected, respectively.

Major taxonomic groups collected from the Brine stations in August are
summarized by station in Table 81 and Figure 19. The distribution and abundance of
individual families collected at the Brine stations are given in Table 82. Those families
which made up greater than 10% of the total assemblage at a given station are listed in

Table §3.
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of the total assemblage, and several taxa were widely distributed occurring at 100% of
the stations (Table 84). Those taxa which made up greater than 10% of the total

assemblage at a given station are listed in Table 85.
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4741.7 nos/m* (+ 365) at Station 473 to 916.7 nos/m” (+ 414) at Station 474 (Figure 20).
Mean number of taxa (taxa richness) ranged from 5.7 (+ 2.4) at Station 473 t0 6.5 (£2.4
and £1.5, respectively) at Stations 435 and 474 (Figure 21). Diversity (H’) ranged from
0.89 at Station 435 to 1.21 at Station 473 (Figure 22). Evenness (J’) ranged from 0.31 at
Station 435 to 0.44 at Station 473 (Figure 23). There was no significant difference in taxa
richness (Table 17; F = 0.120, Prob >F = 0.895) or densities (Table 17; F = 1.441, Prob >
F =0.261) between the stations.

November 2001. Ninety-three taxa representing 4,048 individuals were collected from
the Brine stations in November (Table 87). Polychaetes, bivalves, and gastropods were
the most numerous taxa collected representing 47%, 14%, and 14% of the total,
respectively (Table 87). Polychaetes, bivalves and rhynchocoels represented 69%, 10%,

and 8% of the total number of individuals collected, respectively.
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23% of the total assemblage, and several taxa were widely distributed at 100% of the
Brine stations (Table 91). Those taxa which made up greater than 10% of the total

assemblage at a given station are listed in Table 92.
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F assemblage parameters for the Brine stations in|

G

3. Mean macroinvertebrate densities ranged

from 1153.3 nos/m? (+ 566) at Station 475 to 2093.3 nos/m” (+ 668) at Station 435
(Figure 20). Mean number of taxa (taxa richness) ranged from 21.5 (+ 6.1) at Station 473
to 28.8 (£4.9) at Station 435 (Figure 21). Diversity (H’) ranged from 2.62 at Station 473
to 3.07 at Station 435 (Figure 22). Evenness (J’) ranged from 0.68 at Station 473 to 0.75
at Station 475 (Figure 23). There was no significant difference in taxa richness (Table 17;
F=1.779, Prob >F = 0.184) or densities (Table 17; F = 1.965, Prob >F = (.152) between
the stations.

June 2002. One hundred and fourteen taxa representing 3,791 individuals were collected
from the Brine stations in June (Table 94). Polychaetes, bivalves and gastropods were the
most numerous taxa collected representing 47%, 18%, and 17% of the total, respectively
(Table 94). Polychaetes, bivalves and other taxa also represented 73%, 17%, and 6% of

the total number of individuals collected, respectively.
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The distribution and abundance of individual taxa collected at the Brine stations

in June are given in Table 98. The polychaete, Mediomastus (LPIL), made up 28% of the
total assemblage, and several taxa were widely distributed occurring at 100% of the Brine
stations (Table 98). Those taxa which made up greater than 10% of the total assemblage

at a given station are listed in Table 99.

e
and |

938.3 nos/m’ (+ 302) at Station 473 to 2001.7 nos/m* (+ 1096) at Station 435 (Figure 20).
Mean number of taxa (taxa richness) ranged from 15.5 (£ 4.0) at Station 473 to 32.2 (x
7.3) at Stations 435 (Figure 21). Diversity (H’) ranged from 2.23 at Station 473 to 3.07 at
Station 435 (Figure 22). Evenness (J°) ranged from 0.57 at Station 474 to 0.71 at Station
435 (Figure 23). Control station 435 had significantly greater taxa richness than Stations
473,474, and 475 (Table 17; F = 8.128, Prob >F = 0.001). There were no significant

difference in taxa densities (Table 17; F = 1.440, Prob >F = 0.261) between the stations.

Offshore Stations

Sediment Characteristics

August 2001. Station location and sediment data for the Offshore stations in August are
given in Table 101 and Figure 24. Clay was the dominant sediment type at all stations

(>54%). Sand composition varied from 7% at Station 482 to 18% at Station 484.
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34

. There was no measurable impact of the LOOP facilities on benthic macroinfaunal

assemblages at the Lake Jesse site.

Brine Diffuser

. Sediments at the Brine Diffuser stations during all seasons were dominated by silt

+ clay. The sediment at Station 475 in August was 45% sand.

. Bottom salinities varied seasonally and were between 28-30 ppt in August, 31-32

ppt in November, and 35-36 ppt in June.

. Hypoxic conditions (DO = 1.88 mg/l) were present at Station 435 during August;

however, DO levels at the remaining stations ranged from 2.79 mg/I at Station
473 to 3.66 mg/l at Station 475. In November, bottom DO levels ranged from 4.8
mg/l at Station 475 to 7.1 mg/] at Station 435. In June, hypoxic conditions were
present at all stations with DO ranging from 1.0 mg/1 at Station 475 to 1.5 at
Stations 435 and 474.

. The polychaete Paraprionospio pinnata dominated the benthic assemblage in

August and November, while the polychaete Mediomastus (LPIL) dominated the
benthos in June.

Offshore Stations

. Sediments at the Offshore stations during all seasons were dominated by silt +

clay.

. Bottom salinities varied seasonally and ranged from 32.4 ppt at Station 481 in

August to 38.6 ppt at Station 484 in August.

. Hypoxic conditions were present at Stations 481 (DO = 1.60 mg/1) and 484 (DO =

1.88 mg/l) during August; no bottom DO data was collected from Station 484. In
November, bottom DO levels ranged from 2.8 mg/l at Station 481 to 8.1 mg/] at
Station 482. In June, bottom DO levels ranged from 6.0 mg/] at Station 482 to 6.9
mg/l at Station 484.
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Total No. Total No.
Taxa Taxa % Total Individuals % Total

16 57.1 1,458 93.9
25.0 83 5.3
2 0.1
. 10 0.6
Total 28 1,553
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No. of No. of
Station Taxa Taxa % of Total Individuals % of Total

Annelida 11 61 1‘ 90.3
Mollusca 5 27.8 8.8
Cnidaria 1 5.6 0.6
Other Taxa 1 5.6 0.3
Total 18

473 Annelida 9 56.3 260 91.9
Mollusca 4 25.0 18 6.4
Arthropoda 1 6.3 1 0.4
Other Taxa 2 12.5 4 14
Total 16 283

474 Annelida 10 66.7 530 96.4
Mollusca 4 26.7 19 3.5
Arthropoda 0 0.0 0 0.0
Other Taxa 1 6.7 1 0.2
Total 15 550

4758 Annelida 12 75.0 341 95.3
Mollusca 1 6.3 14 3.9
Arthropoda 1 6.3 1 0.3
Other Taxa 2 12.5 2 0.6
Total 16 358
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No. of Cumulative Station Station %

Taxon Name Class Individuals % of Total % Occurrence Occurrence

Spionidae Poly 66.90 4
Magelonidae Ann Poly 324 20.86 87.77 4 100
Nassariidae Mol Gast 73 4.70 92.47 4 100
Pilargiidae Ann Poly 51 3.28 95.75 4 100
Nereidae Ann Poly 15 0.97 96.72 4 100
Cossuridae Ann Poly 10 0.64 97.36 4 100
Other Taxa - - 10 0.64 98.00 4 100
Goniadidae Ann Poly 8 0.52 98.52 3 75
Amphinomidae Ann Poly 5 0.32 98.84 4 100
Polynoidae Ann Poly 4 0.26 99.10 3 75
Naticidae Mol Gast 3 0.19 99.29 3 75
Vitrinellidae Mol Gast 3 0.19 99.48 2 50
Calyptraeidae Mol Gast 2 0.13 99.61 2 50
Phyllodocidae Ann Poly 2 0.13 99.74 2 50
Pinnotheridae Art Mala 2 0.13 99.87 2 50
Lineidae Rhy Anop 1 0.06 99.94 1 25
Pyramidellidae Mol Gast 1 0.06 100.00 1 25
Taxa Key
Ann = Annelida Art = Arthropoda Mol = Mollusca

Poly = Polychaeta Mala = Malacostraca Gast = Gastropoda
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Polychaeta
Magelonidae
Spionidae

30.4 16.9 37.7
80.7 56.9 72.9 51.7
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Taxon Name

Paraprionospio pinnata

Magelona sp. H
Nassarius acutus
Sigambra tentaculata
Ancistrosyllis jonesi
Laeonereis culveri
Cossura delta
Glycinde solitaria
Actiniaria (LPIL)
Nereididae (LPIL)
Paramphinome sp. B
Sigambra (LPIL)
Polynoidae (LPIL)
Rhynchocoela (LPIL)
Tectonatica pusilla
Calyptraeidae (LPIL)
Cossura (LPIL)
Phyllodoce arenae
Pinnixa (LPIL)
Vitrinellidae (LPIL)
Gastropoda (LPIL)
Lepidasthenia varia
Lineidae (LPIL)
Ophioglycera sp. A
Pyramidellidae (LPIL)
Sigambra grubii
Turbellaria (LPIL)
Vitrinella helicoidea

Class

Poly
Poly
Gast
Poly
Poly
Poly
Poly
Poly
Anth
Poly
Poly
Poly
Poly

Gast
Gast
Poly
Poly
Mala
Gast
Gast
Poly
Anop
Poly
Gast
Poly
Turb
Gast

No. of
Individuals

1039 66.90
304 20.86

4.70
2.06
0.90
0.64
0.52
0.45
0.32
0.32
0.32
0.26
0.19
0.19
0.19
0.13
0.13
0.13
0.13
0.13
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

//Z///%/////
,,f§§;~ :
e _

% Total

Cumulative
%

87.77
92.47
94.53
9543
96.07
96.59
97.04
97.36
97.68
98.00
98.26
98.45
98.65
98.84
98.97
99.10
99.23
99.36
99.48
99.55
99.61
99.68
99.74
99.81
99.87
99.94
100.00

Station Station %
Occurrence Occurrence

~J
W

Taxa Key
Ann = Annelida
Poly = Polychaeta

Art = Arthropoda

Mala = Malacostraca

Cni = Cnidaria
Anth = Anthozoa

Mol = Mollusca
Gast = Gastropoda

Pla = Platyhelminthes
Turb = Turbellaria

Rhy = Rhynchocoela
Anop = Anopla
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Taxa

Annelida "
Polychacta
Magelona sp. H

Paraprionospio pinnata

435

473

]

474
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Indvs

138
53
71
31
15

78
21
11
50
102
21

64
74
134
33
109
136

40
75
104
70
63

Density

1380
530
710
310
150

780
210
110
500
1020
210

640
740
1340
330
1090
1360

60
400
750
1040
700
630

5.7

6.5

6.2

Taxa
(SD)

24

24

1.5

2.1

Mean
Density

603.3

471.7

916.7

596.7

Density
(S

4279

364.5

4142

3342

Total No
Taxa

8

16

15

16

Total No.

Individuals Diversity Evenness

362

283

550

358

H' J'

0.89 0.31

1.21 0.44
0.96 0.36
1.17 042
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Total No. Total No.

Taxa Taxa % Total Individuals % Total
44 473 2,793 69.0
13 14.0 413 10.2
13 14.0 242 6.0
11.8 125 3.1
1.1 10 0.2

312

4,048
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Station

435

473

474

475

s
% 3 | %

.

{ax0noniie oroups by
2 {

No. of No. of
Taxa Taxa % of Total Individuals % of Total
Annelida 34 901 71.7
Mollusca 19 28.8 152 12.1
Arthropoda 3 4.5 18 14
Echinodermata 1 1.5 9 0.7
Rhynchocoela 3 4.5 139 11.1
Other Taxa 6 9.1 37 2.9
Total 66 1,256
Annelida 24 50.0 645 76.1
Mollusca 14 292 105 124
Arthropoda 4 83 18 2.1
Echinodermata 1 2.1 1 0.1
Rhynchocoela 3 6.3 69 8.1
Other Taxa 2 4.2 10 1.2
Total 48 848
Annelida 28 50.0 741 59.2
Mollusca 15 26.8 328 262
Arthropoda 8 143 59 4.7
Echinodermata 0 0.0 0 0.0
Rhynchocoela 3 54 117 93
Other Taxa 2 36 7 0.6
Total 56 1,252
Annelida 29 55.8 506 73.1
Mollusca 10 19.2 70 10.1
Arthropoda 6 11.5 30 43
Echinodermata 0 0.0 0 0.0
Rhynchocoela 3 5.8 52 7.5
Other Taxa 4 7.7 34 4.9
Total 52 692
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Total No. Cumulative Station % Station
Cl Individuals % of Total % QOccurrence Ocecurrence

Spionidae Poly 1027 2537 2537 4 100
Capitellidae Poly 481 11.88 37.25 4 100
Pilargiidae Ann Poly 477 11.78 49.04 4 100
Magelonidae Ann Poly 274 6.77 55.81 4 100
Other Taxa Art Mala 273 6.74 62.55 4 100
Tubulanidae Rhy Anop 231 5.71 68.26 4 100
Semelidae Mol Biva 172 4.25 72.50 4 100
Ampharetidae Ann Poly 105 2.59 75.10 4 100
Diastylidae Art Mala 101 2.50 77.59 4 100
Sigalionidae Ann Poly 101 2.50 80.09 4 100
Nassariidae Mol Gast 87 2.15 82.24 4 100
Lineidae Rhy Anop 81 2.00 84.24 4 100
Scaphandridae Mol Gast 76 1.88 86.12 4 100
Ptychoderidae Hem Ente 71 1.75 87.87 4 100
Opheliidae Ann Poly 62 1.53 89.40 4 100
Amphinomidae Ann Poly 58 1.43 90.83 2 50
Goniadidae Ann Poly 58 1.43 92.27 4 100
Hesionidae Ann Poly 56 1.38 93.65 4 100
Mactridae Mol Biva 46 1.14 94.79 4 100
Vitrinellidae Mol Gast 30 0.74 95.53 4 100
Nereidae Ann Poly 29 0.72 96.25 4 100
Pyramidellidae Mol Gast 27 0.67 96.91 4 100
Cossuridae Ann Poly 21 0.52 97.43 4 100
Phyllodocidae Ann Poly 19 0.47 97.90 4 100
Pinnotheridae Art Mala 13 0.32 98.22 3 75
Naticidae Mol Gast 12 0.30 98.52 3 75
Tellinidae Mol Biva 12 0.30 98.81 3 75
Oweniidae Ann Poly 11 0.27 99.09 4 100
Chaetopteridae Ann Poly 6 0.15 99.23 3 75
Arcidae Mol Biva 5 0.12 99.36 2 50
Paguridae Art Mala 4 0.10 99.46 2 50
Nuculanidae Mol Biva 3 0.07 99.53 2 50
Onuphidae Ann Poly 3 0.07 99.60 2 50
Polynoidae Ann Poly 3 0.07 99.68 2 50
Aspidosiphonidae Sip - 1 0.02 99.70 1 25
Epitoniidae Mol Gast 1 0.02 99.73 1 25
Glyceridae Ann Poly 1 0.02 99.75 1 25
Melitidae Art Mala 1 0.02 99.78 1 25
Paraonidae Ann Poly 1 0.02 99.80 1 25
Penaeidae Art Mala 1 0.02 99.83 1 25
Philinidae Mol Gast 1 0.02 99.85 1 25
Phoronidae Pho - 1 0.02 99.88 1 25
Processidae Art Mala 1 0.02 99.90 1 25
Sipunculidae Sip - 1 0.02 99.93 1 25
Solenidae Mol Biva 1 0.02 99.95 1 25
Turridae Mol Gast 1 0.02 99.98 1 25
Veneridae Mol Biva 1 0.02 100.00 1 25
Taxa Key

Ann = Annelida

Poly = Polychaeta

Art = Arthropoda

Mala = Malacostraca

Hem = Hemichordata
Ente = Enteropneusta

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Pho = Phoronida

Rhy = Rhynchocoela

Sip = Sipuncula

Anop = Anopla
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Taxa 435 473 474 475
Annelida
Polychaeta
Capitellidae 11.9 16.9
Magelonidae 124
Pilargiidae 14.3 16.7
Spionidae 20.8 34.6 23.0 26.7
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Taxon Name

Paraprionospio pinnata
Mediomastus (LPIL)
Sigambra tentaculata
Magelona sp. H
Tubulanus (LPIL)
Bivalvia (LPIL)
Ancistrosyllis jonesi
Sthenelais sp. A
Ampharetidae (LPIL)
Nassarius acutus

Abra (LPIL)

Lineidae (LPIL)
Acteocina bidentata
Balanoglossus (LPIL)
Rhynchocoela (LPIL)
Armandia maculata
Paramphinome sp. B
Glycinde solitaria
Oxyurostylis (LPIL)
Prionospio (LPIL)
Oxyurostylis lecroyae
Podarkeopsis levifuscina
Semelidae (LPIL)

Abra aequalis
Mactridae (LPIL)
Nereis micromma
Spionidae (LPIL)
Cossura delta
Odostomia weberi
Vitrinella helicoidea
Prionospio perkinsi
Phyllodoce arenae
Tectonatica pusilla
Tellina (LPIL)
Vitrinellidae (LPIL)
Ophiuroidea (LPIL)
Pinnixa (LPIL)
Turbellaria (LPIL)
Gastropoda (LPIL)
Owenia fusiformis
Phyliodoce (LPIL)
Genus C Hesionidae Genus C
Hobsonia florida
Mediomastus californiensis
Sigambra (LPIL)
Sigambra pettiboneae
Spiochaetopterus oculatus
Turbonilla (LPIL)
Mediomastus ambiseta
Sigambra grubii
Arcidae (LPIL)
Galathowenia oculata
Mulinia lateralis
Odostomia (LPIL)
Pagurus (LPIL)
Sigambra wassi
Actiniaria (LPIL)
Amphicteis gunneri
Cyclostremiscus pentagonus

Art

Mol

Ann
Ann
Mol
Mol
Ann
Ann
Mol
Mol
Mol
Ech
Art
Pla
Mol
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Mol
Ann
Ann
Mol
Ann
Mol
Mol
Art
Ann
Cni
Ann
Mol

Poly
Gast
Poly
Poly
Biva
Poly
Biva
Gast
Mala
Poly
Anth
Poly
Gast

Total No.
Individuals

WWW bR RE,RPRUVUAATATAAANDN ]I ~IO

% of Total

23.15
11.61
8.28
6.72
5.71
4.27
2.96
2.50
2.35
2.15
2.05
2.00
1.88
1.75
1.61
1.51
1.43
1.38
1.26
1.26
1.24
1.14
111
1.09
1.04
0.67
0.64
0.52
0.42
0.40
0.32
0.30
0.30
0.27
0.27
0.25
0.25
0.22
0.17
0.17
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.12
0.12
0.10
0.10
0.10
0.10
0.10
0.10
0.07
0.07
0.07

Cumulative
%

23.15
34.76
43.03
49.75
55.46
59.73
62.70
65.19
67.54
69.69
71.74
73.74
75.62
77.37
78.98
80.48
81.92
83.30
84.56
85.82
87.06
88.19
89.30
90.39
91.43
92.09
92.74
93.26
93.68
94.07
94.39
94.69
94.99
95.26
95.53
95.78
96.02
96.25
96.42
96.59
96.76
96.91
97.06
97.21
97.36
97.50
97.65
97.80
97.92
98.05
98.15
98.25
98.34
98.44
98.54
98.64
98.72
98.79
98.86

Station % Station
Occurrence Occurrence
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Table 91 continued:

Total No. Cumulative Station % Station
Taxon Name Phylum Class Individuals % of Tetal Yo Occurrence Occurrence
Diopatra cuprea Ann Poly 3 0.07 98.94 2 50
Nuculanidae (LPIL) Mol Biva 3 0.07 99.01 2 50
Pinnotheridae (LPIL) Art Mala 3 0.07 99.09 2 50
Goniadidae (LPIL) Ann Poly 2 0.05 99.14 2 50
Hesionidae (LPIL) Ann Poly 2 0.05 99.18 2 50
Magelonidae (LPIL) Ann Poly 2 0.05 99.23 1 25
Mysidacea (LPIL) Art Mala 2 0.05 99.28 1 25
Parahesione luteola Ann Poly 2 0.05 99.33 1 25
Polynoidae (LPIL) Ann Poly 2 0.05 99.38 2 50
Anadara transversa Mol Biva 1 0.02 99.41 1 25
Ancistrosyllis hartmanae Ann Poly 1 0.02 99.43 1 25
Aricidea (LPIL) Ann Poly 1 0.02 99.46 1 25
Asabellides oculata Ann Poly 1 0.02 99.48 1 25
Aspidosiphon albus Sip - 1 0.02 99.51 1 25
Brachiopoda (LPIL) Bra - 1 0.02 99.53 1 25
Chione sp.B Mol Biva 1 0.02 99.56 1 25
Cryoturris cerinella Mol Gast 1 0.02 99.58 1 25
Decapoda (LPIL) Art Mala 1 0.02 99.60 1 25
Ensis (LPIL) Mol Biva 1 0.02 99.63 1 25
Epitonium (LPIL) Mol Gast 1 0.02 99.65 1 25
Glycera americana Ann Poly 1 0.02 99.68 1 25
Lepidasthenia varia Ann Poly 1 0.02 99.70 1 25
Melitidae (LPIL) Art Mala 1 0.02 99.73 1 25
Nereis falsa Ann Poly 1 0.02 99.75 1 25
Nereis succinea Ann Poly 1 0.02 99.78 1 25
Opheliidae (LPIL) Ann Poly 1 0.02 99.80 1 25
Penacidae (LPIL) Art Mala 1 0.02 99.83 1 25
Philine sagra Mol Gast 1 0.02 99.85 1 25
Phoronis (LPIL) Pho - 1 0.02 99.88 1 25
Processa (LPIL) Art Mala 1 0.02 99.90 1 25
Sipuncula (LPIL) Sip - 1 0.02 99.93 1 25
Sipunculus nudus Sip - 1 0.02 99.95 1 25
Stomatopoda (LPIL) Art Mala 1 0.02 99.98 1 25
Tellina versicolor Mol Biva 1 0.02 100.00 1 25
Taxa Key
Ann = Annelida Cni = Cnidaria Mol = Mollusca Rhy = Rhynchocoela
Poly = Polychaeta Anth = Anthozoa Biva = Bivalvia Anop = Anopla
Gast = Gastropoda
Art = Arthropoda Ech = Echinodermata Sip = Sipuncula
Mala = Malacostraca Ophi = Ophiuroidea Pho = Phoronida

Bra = Brachiopoda Hem = Hemichordata Pla = Platyhelminthes

Ente = Enteropneusta Turb = Turbellaria
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475

Annelida
Polychaeta
Magelona sp. H
Mediomastus (LPIL)
Paraprionospio pinnata
Sigambra tentaculata

11.1
17.8
10.9

342

16.8
21.8

124

21.7
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Mean Taxa Mean Density Total No. Total No. H' J'

Taxa Indvs Density No. Taxa _ (SD) Density (SD) Taxa  Individuals Diversity Evenness

27 . . 66 1256 3.07 0.73
27
25
35
35
24

27
19
31
17
16
19

848 2.62 0.68

30
39
28
19
21
21

1252 2.87 0.71

29
24
16
23
24
26 127 1270

692 297 0.75
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Total No. Total No.
Taxa Taxa % of Total Individuals % of Total

70 240 6.3
Total 114 3,701
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No. of

Tax % of Total Individuals % of Total
Annelida 30 39.5 572 47.6
Mollusca 28 36.8 515 429
Arthropoda 12 15.8 39 32
Echinodermata 1 13 1 0.1
Other Taxa 5 6.6 74 6.2
Total 76 1,201

Annelida 19 442 477 84.7
Mollusca 17 395 45 8.0
Arthropoda 0 0.0 0 0.0
Echinodermata 0 0.0 0 0.0
Other Taxa 7 16.3 41 73
Total 43 563

Annelida 32 533 991 84.1
Mollusca 19 317 112 95
Arthropoda 2 33 4 03
Echinodermata 0 0.0 0 0.0
Other Taxa 7 117 72 6.1
Total 60 1,179

Annelida 29 54.7 714 84.2
Mollusca 18 34.0 79 93
Arthropoda 1 1.9 1 0.1
Echinodermata 1 19 1 0.1
Other Taxa 4 7.5 53 63
Total 53 848
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No. of Cumulative  Station % Station

Family Phylum Class Individuals % of Total %o Occurrence Occurrence
Capitellidae Ann Poly 1078 28.44 28.44 4 100
Spionidae Ann Poly 587 15.48 43.92 4 100
Petricolidae Mol Biva 336 8.86 52.78 1 25
Magelonidae Ann Poly 290 7.65 60.43 4 100
Ampharetidae Ann Poly 245 6.46 66.90 4 100
Pilargiidae Ann Poly 200 5.28 72.17 4 100
Goniadidae Ann Poly 179 4.72 76.89 4 100
Tubulanidae Rhy Anop 121 3.19 80.08 4 100
Other Taxa - - 104 2.74 82.83 4 100
Arcidae Mol Biva 72 1.90 84.73 3 75
Nuculanidae Mol Biva 64 1.69 86.42 4 100
Amphinomidae Ann Poly 59 1.56 87.97 4 100
Lineidae Rhy Anop 52 1.37 89.34 4 100
Tellinidae Mol Biva 47 1.24 90.58 4 100
Nassariidae Mol Gast 39 1.03 91.61 4 100
Mactridae Mol Biva 30 0.79 92.40 4 100
Onuphidae Ann Poly 27 0.71 93.12 3 75
Semelidae Mol Biva 26 0.69 93.80 3 75
Columbellidae Mol Gast 19 0.50 94.30 4 100
Sigalionidae Ann Poly 17 0.45 94.75 4 100
Paguridae Art Mala 17 0.45 95.20 2 50
Pyramidellidae Mol Gast 17 0.45 95.65 4 100
Vitrinellidae Mol Gast 15 0.40 96.04 4 100
Cirratulidae Ann Poly 13 0.34 96.39 3 75
Veneridae Mol Biva 13 0.34 96.73 3 75
Hesionidae Ann Poly 12 0.32 97.05 4 100
Nereidae Ann Poly 10 0.26 97.31 4 100
Naticidae Mol Gast 10 0.26 97.57 4 100
Cossuridae Ann Poly 8 0.21 97.78 3 75
Scaphandridae Mol Gast 8 0.21 98.00 4 100
Pinnotheridae Art Mala 6 0.16 98.15 2 50
Lumbrineridae Ann Poly 5 0.13 98.29 2 50
Maldanidae Ann Poly 5 0.13 98.42 1 25
Xanthidae Art Mala 5 0.13 98.55 1 25
Phyllodocidae Ann Poly 4 0.11 98.65 3 75
Polynoidae Ann Poly 4 0.11 98.76 3 75
Terebellidae Ann Poly 4 0.11 98.87 2 50
Ptychoderidae Hem Ente 4 0.11 98.97 1 25
Terebridae Mol Gast 4 0.11 99.08 2 50
Golfingiidae Sip - 4 0.11 99.18 3 75
Nephtyidae Ann Poly 3 0.08 99.26 1 25
Diastylidae Art Mala 3 0.08 99.34 2 50
Isacidae Art Mala 3 0.08 99.42 1 25
Mysidae Art Mala 3 0.08 99.50 1 25
Sergestidae Art Mala 3 0.08 99.58 1 25
Corbulidae Mol Biva 3 0.08 99.66 2 50
Oweniidae Ann Poly 2 0.05 99.71 1 25
Portunidae Art Mala 2 0.05 99.76 | 25
Phoronidae Pho — 2 0.05 99.82 2 50
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Table 96 continued:

No. of Cumulative  Station % Station

Family Phylum Class Individuals % of Total %o Occurrence Occurrence
Chactopteridae Ann Poly 1 0.03 99.84 1 25
Opheliidae Ann Poly 1 0.03 99.87 1 25
Liljeborgiidae Art Mala 1 0.03 99.89 1 25
Sarsiellidae Art Ostr | 0.03 99.92 | 25
Ampbhiuridae Ech Ophi 1 0.03 99.95 1 25
Epitoniidac Mol Gast 1 0.03 99.97 1 25
Turridae Mol Gast 1 0.03 100.00 1 25
Taxa Key
Ann = Annelida Ech = Echinodermata Mol = Mollusca Rhy = Rhynchocoela

Poly = Polychacta Ophi = Ophiuroidea Biva = Bivalvia Anop = Anopla
Art = Arthropoda Hem = Hemichordata Gast = Gastropoda Sip = Sipuncula

Mala = Malacostraca Ente = Enteropneusta ~ Pho = Phoronida

Ostr = Ostracoda
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Taxa 435 473 475

Annelida%

Polychaeta
Capitellidae 18.3 452 403
Magelonidae 104
Spionidae 11.8 414 10.3 10.6
Mollusca
Bivalvia
Petricolidae 28.0
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“Table 98, Distributio
i

Taxon N

Mediomastus (LPIL)
Paraprionospio pinnata
Petricola pholadiformis
Magelona sp. H
Asabellides oculata
Glycinde solitaria
Tubulanus (LPIL)
Ancistrosyllis jonesi
Sigambra tentaculata
Paramphinome sp. B
Anadara transversa
Lineidae (LPIL)
Bivalvia (LPIL)
Nuculana concentrica
Prionospio perkinsi
Nassarius acutus
Spionidae (LPIL)
Tellinidae (LPIL)
Rhynchocoela (LPIL)
Mulinia lateralis
Nuculanidae (LPIL)
Diopatra cuprea
Turbellaria (LPIL)
Abra aequalis
Sthenelais sp. A
Pagurus (LPIL)
Anachis obesa
Dipolydora socialis

Podarkeopsis levifuscina

Chione cancellata
Vitrinella helicoidea
Semelidae (LPIL)
Tectonatica pusilla
Prionospio (LPIL)
Tellina versicolor
Acteocina bidentata
Arcidae (LPIL)
Chaetozone sp. D
Nereis micromma
Pinnixa (LPIL)
Anadara ovalis
Cossura delta
Sigambra wassi
Xanthidae (LPIL)
Actiniaria (LPIL)
Odostomia gibbosa
Cirratulidae (LPIL)
Clymenella torquata
Mediomastus ambiseta
Onuphidae (LPIL)
Polydora cornuta
Terebellidae (LPIL)
Balanoglossus (LPIL)
Macoma tenta
Turbonilla conradi
Phascolion strombi
Chaetozone (LPIL)
Cossura soyeri
Lumbrineridae (LPIL)
Nephtys (LPIL)
Notomastus daveri
Sigambra (LPIL)

Mol
Mol
Mol
Ann
Ann
Art
Mol
Ann
Ann
Art
Cani
Mol
Ann
Ann
Ann
Ann
Ann
Ann
Hem
Mol
Mol
Sip
Ann
Ann
Ann
Ann
Ann
Ann

Poly
Poly
Biva
Poly
Poly
Poly
Anop
Poly
Poly
Poly
Biva
Anop
Biva
Biva
Poly
Gast
Poly
Biva

Biva
Biva
Poly
Turb
Biva
Poly
Mala
Gast
Poly
Poly
Biva
Gast
Biva
Gast
Poly
Biva
Gast
Biva
Poly
Poly
Mala
Biva
Poly
Poly
Mala
Anth
Gast
Poly
Poly
Poly
Poly
Poly
Poly
Ente
Biva
Gast

Poly
Poly
Poly
Poly
Poly
Poly

No. of
Individuals

1071
489
336
288
245
179
121
118

68
59
59
52
45
41
39
39
35
33
32
27
23
22
20
16
15
15
14
11
11
11
11
10
10

WwwwwwdhddbdbdbbhbbbhbdHhOhoohhUn AN RN -] 0

% of Total

28.25
12.90
8.86
7.60
6.46
472
3.19
3.11
1.79
1.56
1.56
1.37
1.19
1.08
1.03
1.03
0.92
0.87
0.84
0.71
0.61
0.58
0.53
0.42
0.40
0.40
0.37
0.29
0.29
0.29
0.29
0.26
0.26
0.21
0.21
0.21
0.18
0.16
0.16
0.16
0.16
0.13
0.13
0.13
0.13
0.13
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.08
0.08
0.08
0.08
0.08
0.08

Cumulative

%o

28.25
41.15
50.01
57.61
64.07
68.79
71.99
75.10
76.89
78.45
80.01
81.38
82.56
83.65
84.67
85.70
86.63
87.50
88.34
89.05
89.66
90.24
90.77
91.19
91.59
91.98
92.35
92.64
92.93
93.22
93.51
93.77
94.04
94.25
94.46
94.67
94.86
95.01
95.17
95.33
95.49
95.62
95.75
95.88
96.02
96.15
96.25
96.36
96.47
96.57
96.68
96.78
96.89
96.99
97.10
97.20
97.28
97.36
97.44
97.52
97.60
97.68

Station % Station
Occurrence Occurrence
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100
100
25
100
100
100
100
100
100
100
75
100
100
100
75
100
100
75
100
100
75
75
50
75
100
50
50
25
100
75
100
25
100
50
75
100
50
50
75
50
25
75
75
25
75
50
50
25
50
50
25
50
25
25
50
75
50
25
50
25
25
50
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Table 98 continued:

No. of Cumulative  Station % Station

Taxon Name Phylum Class  Individuals % of Total %o Occurrence Occurrence
Sigambra pettiboneae Ann Poly 3 0.08 97.76 2 50
Americamysis (LPIL) Art Mala 3 0.08 97.84 1 25
Microprotopus raneyi Art Mala 3 0.08 97.92 1 25
Oxyurostylis lecroyae Art Mala 3 0.08 98.00 2 50
Sergestidae (LPIL) Art Mala 3 0.08 98.07 1 25
Mactridae (LPIL) Mol Biva 3 0.08 98.15 2 50
Mitrella lunata Mol Gast 3 0.08 98.23 1 25
Odostomia (LPIL) Mol Gast 3 0.08 98.31 2 50
Odostomia weberi Mot Gast 3 0.08 98.39 2 50
Teinostoma biscaynense Mol Gast 3 0.08 98.47 1 25
Terebra sp. A Mol Gast 3 0.08 98.55 1 25
Fimbriosthenelais (LPIL) Ann Poly 2 0.05 98.60 1 25
Lepidasthenia varia Ann Poly 2 0.05 98.65 1 25
Magelona (LPIL) Ann Poly 2 0.05 98.71 1 25
Nereididae (LPIL) Ann Poly 2 0.05 98.76 2 50
Owenia fitsiformis Ann Poly 2 0.05 98.81 1 25
Phyllodoce (LPIL) Ann Poly 2 0.05 98.87 2 50
Phyllodoce arenae Ann Poly 2 0.05 98.92 2 50
Scoletoma verrilli Ann Poly 2 0.05 98.97 2 50
Paguridae (LPIL) Art Mala 2 0.05 99.02 1 25
Corbula contracta Mol Biva 2 0.05 99.08 1 25
Tellina (LPIL) Mot Biva 2 0.05 99.13 2 50
Columbellidae (LPIL) Mol Gast 2 0.05 99.18 2 50
Turbonilla (LPIL) Mol Gast 2 0.05 99.24 2 50
Phoronis (LPIL) Pho - 2 0.05 99.29 2 50
Ancistrosyllis hartmanae Ann Poly 1 0.03 99.31 1 25
Armandia maculata Ann Poly 1 0.03 99.34 1 25
Hesionidae (LPIL) Ann Poly 1 0.03 99.37 1 25
Kinbergonuphis (LPIL) Ann Poly 1 0.03 99.39 1 25
Lepidonotus sp. A Ann Poly 1 0.03 99.42 1 25
Maldanidae (LPIL) Ann Poly 1 0.03 99.45 1 25
Malmgreniella maccraryae Ann Poly 1 0.03 99.47 1 25
Nereis (LPIL) Ann Poly 1 0.03 99.50 1 25
Nereis succinea Ann Poly 1 0.03 99.53 1 25
Sigambra bassi Ann Poly 1 0.03 99.55 1 25
Sigambra grubii Ann Poly 1 0.03 99.58 1 25
Spiochaetopterus oculatus Ann Poly 1 0.03 99.60 1 25
Streblospio benedicti Ann Poly 1 0.03 99.63 1 25
Listriella barnardi Art Mala 1 0.03 99.66 1 25
Portunidae (LPIL) Art Mala 1 0.03 99.68 1 25
Portunus gibbesii Art Mala 1 0.03 99.71 1 25
Eusarsiella texana Art Ostr 1 0.03 99.74 1 25
Amphiuridae (LPIL) Ech Ophi 1 0.03 99.76 1 25
Ophiuroidea (LPIL) Ech Ophi 1 0.03 99.79 1 25
Chione (LPIL) Mol Biva 1 0.03 99.82 1 25
Corbulidae (LPIL) Mol Biva 1 0.03 99.84 1 25
Veneridae (LPIL) Mol Biva 1 0.03 99.87 1 25
Cryoturris cerinella Mol Gast 1 0.03 99.89 1 25
Epitonium (LPIL) Mol Gast 1 0.03 99.92 1 25
Gastropoda (LPIL) Mol Gast 1 0.03 99.95 1 25
Terebra dislocata Mol Gast 1 0.03 99.97 1 25
Vitrinellidae (LPIL) Mol Gast 1 0.03 100.00 1 25
Taxa Key

Ann = Annelida

Poly = Polychaeta
Art = Arthropoda

Mala = Malacostraca

Ostr = Ostracoda
Cai = Cnidaria

Anth = Anthozoa

Ech = Echinodermata
Ophi = Ophiuroidea
Hem = Hemichordata
Ente = Enteropneusta
Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Pho = Phoronida

Pla = Platyhelminthes
Turb = Turbellaria

Rhy = Rhynchocoela
Anop = Anopla

Sip = Sipuncula
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Taxa

Annelida
Polychaeta

Magelona sp. H

Mediomastus (LPIL)

Paraprionospio pinnata

Mollusca
Bivalvia
Petricola pholadiformis

435

28.0

18.3
40.9

474

104
449

475

40.3
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Mean Taxa Mean  Density Total No. Total No. H' J'

Station Rep Indvs Densi (SD) _ Density (SD) Taxa _ Individuals Diversity Evenness

Taxa

34

N
B 33 305 3050
C 38 216 2160
D 41 351 3510
E 24 93 930
F 23 95 950
473 A 15 153 1530 155 4.0 938.3 302.7 43 563 223 0.59
B 14 77 770
C 11 93 930
D 14 70 700
E 16 79 790
F 23 91 910
474 A 20 151 1510 220 8.0 1965.0 1650.7 60 1179 2.32 0.57
B 31 329 3290
C 33 457 4570
D 18 33 330
E 16 155 1550
F 14 54 540
475 A 25 162 1620 213 2.7 14133 485.3 53 848 2.37 0.60
B 20 107 1070
C 23 105 1050
D 17 125 1250
E 21 231 2310
F 22 118 1180
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16. Abstract

The current Louisiana Offshore Port (LOOP) monitoring program includes seasonal monitoring of aquatic and marine resources, sediment
composition, and water quality on a five (5) -year cycle. These data provide an update to the existing long-term LOOP dataset that was collected
annually from 1979 to 1994, as well as a measure of natural environmental variability in the project area. The monitoring program was designed
to identify environmental impacts that could occur due to offshore vessel operations (at the Single-Point Mooring and Terminal Complex), brine
discharge, storage facility operations, and pipeline construction and operation. Inshore benthic samples were collected utilizing a 0.023 nf Ekman
grab sampler. Five replicates were collected at each inshore Lake Jesse and Clovelly station. Offshore samples were collected with a 0.1 n7’
Smith-MclIntyre grab sampler. There were six replicates collected at each station adjacent to the LOOP brine diffuser and seven replicates
collected at each station in the area of the LOOP Marine Terminal Complex (offshore). Samples were collected during August and November
2001 and June 2002. Environmental data and hydrographic profiles were conducted in conjunction with the benthic sampling. Sediment core
samples were collected at the inshore benthic stations using a Barret-type coring device. Sediment core samples collected at the offshore benthic
stations were collected using a Smith-Mclntyre Grab sampler. Samples were analyzed for Polynuclear Aromatic Hydrocarbons (PAH) and grain
size {percent gravel, sand, silt, clay).

Sediments at the Clovelly stations during all seasons were dominated by silt+clay (except Station 464 in June). Sediments at Station 464
were greater than 20% sand during August and November, but were completely organic during June. Estuarine salinities were present during all
seasons, ranging from < 2 ppt in August to 6 ppt in June. Dissolved oxygen levels varied seasonally. DO levels were lowest in August (<5 mg/l)
and were greater than 7 mg/l during November and June. The gastropod, Probythinella louisianae dominated the benthic assemblage in August,
the gastropod, Amnicola limosa, dominated in November, and the bivalve, Mytilopsis leucophaeata, dominated in June. There were significant
differences in density and taxa richness between stations for each season. In no instance was the control station significantly different than both of
the test stations. These differences could be explained by subtle variations in sediment type between stations as well as stochastic variability
inherent in benthic assessments. There was no measurable impact of the LOOP facilities on benthic macroinfaunal assemblages at the Clovelly
site.

Sediments at the Lake Jesse stations during all seasons were dominated by silt+clay. Estuarine salinities were present during all
seasons, ranging from 4.7 ppt in August to 6.8 ppt in November. Dissolved oxygen levels did not vary seasonally and were between 7 and 8 mg/l
during all sampling events. The oligochaete family, Tubificidae (LPIL), dominated the benthic assemblage in August, the polychaete,
Mediomastus (LPIL), dominated in November, and he ascidiacean family, Ascidiacea (LPIL), dominated the assemblage in June. There were no
significant differences in density or taxa richness between stations for each season. There was no measurable impact of the LOOP facilities on
benthic macroinfaunal assemblages at the Lake Jesse site.

Sediments at the Brine Diffuser stations during all seasons were dominated by silt + clay. The sediment at Station 475 in August was 45%
sand. Bottom salinities varied seasonally and were between 28-30 ppt in August, 31-32 ppt in November and 35-36 ppt in June. Hypoxic
conditions (DO = 1.88 mg/l) were present at Station 435 during August; however, DO levels at the remaining stations ranged from 2.79 mg/l at
Station 473 to 3.66 mg/l at Station 475. In November, bottom DO levels ranged from 4.8 mg/l at Station 475 to 7.1 mg/l at Station 435. In June,
hypoxic conditions were present at all stations with DO ranging from 1.0 mg/l at Station 475 to 1.5 at Stations 435 and 474. The polychaete,
Paraprionospio pinnata, dominated the benthic assemblage in August and November, while the polychaete, Mediomastus (LPIL), dominated the
benthos in June. There were no significant differences in densities between stations for each season. There were no significant differences in taxa
richness between stations during August and November; in June, Station 435 had significantly greater taxa richness than the remaining stations. It
is probable that the hypoxia experienced by the benthic assemblage in June was responsible for variations in taxa richness. There was no
measurable impact of the LOOP facilities on benthic macroinfaunal assemblages at the Brine Diffuser site.

Sediments at the Offshore stations during all seasons were dominated by silt + clay. Bottom salinities varied seasonally and ranged from 32.4 ppt
at Station 481 in August to 38.6 ppt at Station 484 in August. Hypoxic conditions were present at Stations 481 (DO = 1.60 mg/l) and 484 (DO =
1.88 mg/1) during August; no bottom DO data was collected from Station 484. In November, bottom DO levels ranged from 2.8 mg/] at Station
481 to 8.1 mg/l at Station 482. In June, bottom DO levels ranged from 6.0 mg/l at Station 482 to 6.9 mg/1 at Station 484. The polychaete,
Paraprionospio pinnata, dominated the benthic asserblage in August and June, while the gastropod, Vitrinella helicoidea, dominated the
benthos in November. There were significant differences in density and taxa richness between stations in August and November. Station 481 had
significantly higher density and taxa richness than Stations 482 and 484. There were no significant differences in density and taxa richness
between stations in June. There was no measurable impact of the LOOP facilities on benthic macroinfaunal assemblages at the Offshore site.
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ABSTRACT

The current Louisiana Offshore Oil Port (LOOP) monitoring program includes
seasonal monitoring of aquatic and marine resources, sediment composition, and water
quality on a five (5) -year cycle. These data provide an update to the existing long-term
LOOP dataset that was collected annually from 1979 to 1994, as well as a measure of
natural environmental variability in the project area. The monitoring program was
designed to identify environmental impacts that could occur due to offshore vessel
operations (at the Single-Point Mooring and Terminal Complex), brine discharge, storage
facility operations, and pipeline construction and operation. Inshore benthic samples were
collected utilizing a 0.023 m* Ekman grab sampler. Five replicates were collected at each
inshore Lake Jesse and Clovelly station. Offshore samples were collected with a 0.1 m*
Smith-Mclntyre grab sampler. There were six replicates collected at each station
adjacent to the LOOP brine diffuser and seven replicates collected at each station in the
area of the LOOP Marine Terminal Complex (offshore). Samples were collected during
August and November 2001 and June 2002. Environmental data and hydrographic
profiles were conducted in conjunction with the benthic sampling. Sediment core samples
were collected at the inshore benthic stations using a Barret-type coring device.
Sediment core samples collected at the offshore benthic stations were collected using a
Smith-Mclntyre Grab sampler. Samples were analyzed for Polynuclear Aromatic
Hydrocarbons (PAH) and grain size (percent gravel, sand, silt, clay).

Sediments at the Clovelly stations during all seasons were dominated by silt+clay

(except Station 464 in June). Sediments at Station 464 were greater than 20% sand during
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August and November, but were completely organic during June. Estuarine salinities
were present during all seasons, ranging from < 2 ppt in August to 6 ppt in June.
Dissolved oxygen (DO) levels varied seasonally. DO levels were lowest in August (< 5
mg/l) and were greater than 7 mg/l during November and June. The gastropod,
Probythinella louisianae dominated the benthic assemblage in August, the gastropod,
Amnicola limosa, dominated in November, and the bivalve, Mytilopsis leucophaeata,
dominated in June. There were significant differences in density and taxa richness
between stations for each season. In no instance was the control station significantly
different than both of the test stations. These differences could be explained by subtle
variations in sediment type between stations as well as stochastic variability inherent in
benthic assessments. There was no measurable impact of the LOOP facilities on benthic
macroinfaunal assemblages at the Clovelly site.

Sediments at the Lake Jesse stations during all seasons were dominated by
silt+clay. Estuarine salinities were present during all seasons, ranging from 4.7 ppt in
August to 6.8 ppt in November. DO levels did not vary seasonally and were between 7
and 8 mg/l during all sampling events. The oligochaete family, Tubificidae (LPIL),
dominated the benthic assemblage in August, the polychaete, Mediomastus (LPIL),
dominated in November, and the ascidiacean family, Ascidiacea (LPIL), dominated the
assemblage in June. There were no significant differences in density or taxa richness
between stations for each season. There was no measurable impact of the LOOP facilities
on benthic macroinfaunal assemblages at the Lake Jesse site.

Sediments at the Brine Diffuser stations during all seasons were dominated by silt +

clay. The sediment at Station 475 in August was 45% sand. Bottom salinities varied
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seasonally and were between 28-30 ppt in August, 31-32 ppt in November, and 35-36 ppt
in June. Hypoxic conditions (DO = 1.88 mg/l) were present at Station 435 during August;
however, DO levels at the remaining stations ranged from 2.79 mg/l at Station 473 to
3.66 mg/l at Station 475. In November, bottom DO levels ranged from 4.8 mg/I at
Station 475 to 7.1 mg/1 at Station 435. In June, hypoxic conditions were present at all
stations with DO ranging from 1.0 mg/] at Station 475 to 1.5 mg/l at Stations 435 and
474. The polychaete, Paraprionospio pinnata, dominated the benthic assemblage in
August and November, while the polychaete, Mediomastus (LPIL), dominated the
benthos in June. There were no significant differences in densities between stations for
each season. There were no significant differences in taxa richness between stations
during August and November; in June, Station 435 had significantly greater taxa richness
than the remaining stations. It is probable that the hypoxia experienced by the benthic
assemblage in June was responsible for variations in taxa richness. There was no
measurable impact of the LOOP facilities on benthic macroinfaunal assemblages at the
Brine Diffuser site.

Sediments at the Offshore stations during all seasons were dominated by silt + clay.
Bottom salinities varied seasonally and ranged from 32.4 ppt at Station 481 in August to
38.6 ppt at Station 484 in August. Hypoxic conditions were present at Stations 481 (DO =
1.60 mg/l) and 484 (DO = 1.88 mg/l) during August; no bottom DO data were collected
from Station 484. In November, bottom DO levels ranged from 2.8 mg/I at Station 481 to
8.1 mg/1 at Station 482. In June, bottom DO levels ranged from 6.0 mg/I at Station 482 to
6.9 mg/l at Station 484. The polychaete, Paraprionospio pinnata, dominated the benthic

assemblage in August and June, while the gastropod, Vitrinella helicoidea, dominated the
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benthos in November. There were significant differences in density and taxa richness
between stations in August and November. Station 481 had significantly higher density
and taxa richness than Stations 482 and 484. There were no significant differences in
density and taxa richness between stations in June. There was no measurable impact of

the LOOP facilities on benthic macroinfaunal assemblages at the Offshore site.
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INTRODUCTION
The Louisiana Offshore Terminal Authority (LOTA) Monitoring Program was
initiated in 1979 and began with pre-construction monitoring of the Louisiana Offshore
Oil Port (LOOP) and associated facilities (Clovelly, offshore brine diffuser, pipelines).
The LOOP facilities were monitored yearly for 15 years, after which monitoring was
performed every five years. Barry A. Vittor & Associates, Inc. (BVA) was contracted by

LOTA to carry out the 2001-02 marine/estuarine monitoring.
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OBJECTIVES

The objectives of the monitoring program are to (1) to maintain seasonal
environmental and ecological data so that conditions existing during operations can be
related to historical baseline conditions; (2) to detect during the operation of the
deepwater port any adverse alterations or damages to the environment so that corrective
action can be taken as soon as possible; (3) to maintain sufficient data to determine the
cause or causes of environmental damages or alterations so that responsibility can be
properly placed; and (4) to provide information in order to evaluate long and short-term

impacts of the deepwater port.
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SCOPE

The current LOOP monitoring program includes seasonal monitoring of aquatic
and marine resources, sediment composition, and water quality on a five -year cycle.
These data provide an update to the existing long-term LOOP dataset that was collected
annually from 1979 to 1994, as well as a measure of natural environmental variability in
the project area. The monitoring program was designed to identify environmental impacts
that could occur due to offshore vessel operations (at the Single-Point Mooring and
Terminal Complex), brine discharge, storage facility operations, and pipeline

construction and operation.
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METHODOLOGY

Vittor & Associates (BVA) conducted each study element of the monitoring
program in accordance with the specifications in the previous section, using
methodologies similar to the past program to ensure that proposed program data were
compatible with previously collected data.

BVA’s principal modifications to the present program included use of Differential
Global Positioning System for sample station positioning, availability of back-up field
equipment for all survey tasks, use of certified analytical laboratories for water and
sediment chemistries, and use of a database management system that provides monthly

data compilation/reduction.

Biological Methods

Benthos

Benthic samples were collected at various inshore and offshore sample stations
(Figure 1). Inshore benthic samples were collected utilizing a 0.023 m* Ekman grab
sampler. Five replicates were collected at each inshore benthic station. Offshore samples
were collected with a 0.1 m* Smith-McIntyre grab sampler. There were six replicates
collected at each station adjacent to the LOOP brine diffuser and seven replicates
collected at each station in the area of the LOOP Marine Terminal Complex (= offshore).
Samples were sieved through a 0.533 mm-mesh brass screen. All material retained on
the screen was preserved in a 10-15% solution of filtered ambient water and buffered

formalin stained with Rose Bengal. Samples were collected during August and

November 2001 and June 2002.
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Benthic Sample Analysis

In BVA’s laboratory, benthic samples were inventoried, rinsed gently through a
0.5-mm mesh sieve to remove preservatives and sediment, stained with Rose Bengal, and
stored in 70% isopropanol solution until processing. Sample material (sediment, detritus,
organisms) was placed in white enamel trays for sorting under Wild M-5A dissecting
microscopes. All macroinvertebrates were removed with forceps and placed in labeled
glass vials containing 70% isopropanol. Each vial represented a major taxonomic group
(e.g. Oligochaeta, Mollusca, Arthropoda). Oligochaetes were individually mounted and
cleared on microscope slides prior to identification. All sorted macroinvertebrates were
identified to the lowest practical identification level (LPIL), which in most cases was to
species level unless the specimen was a juvenile, damaged, or otherwise unidentifiable.
The number of individuals of each taxon, excluding fragments, was recorded. A voucher
collection was prepared, composed of representative individuals of each species not
previously encountered in samples from the Gulf of Mexico region.
Assemblage Analyses

All data generated as a result of laboratory analysis of macroinfauna samples were
first coded on data sheets. Enumeration data were entered for each species according to
station and replicate. These data were reduced to a data summary report for each station,
which included a taxonomic species list and benthic community parameters information.
Documentation of BVA’s standard QA/QC procedures can be seen in the Quality
Assurance Plan submitted to LOTA (BVA 2001) and QA/QC results for this project are

available upon request.
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Several numerical indices were chosen for analysis and interpretation of the
macroinfaunal data. Abundance is reported as the total number of individuals per station
and the total number of individuals per square meter (= density). Taxa richness is
reported as the total number of taxa represented in a given station collection. Taxa
diversity, which is often related to the ecological stability and environmental “quality” of
the benthos, was estimated by the Shannon-Weaver Diversity Index H’ (Pielou 1966),
according to the following formula:

s
H'=-1 p(lnp)
i=1

where, S = is the number of taxa in the sample,

i =is the i"" taxon in the sample, and

p, = is the number of individuals of the i"" taxon divided by the total
number of individuals in the sample.

Taxa diversity within a given community is dependent upon the number of taxa
present (taxa richness) and the distribution of all individuals among those taxa
(equitability or evenness). In order to quantify and compare the equitability in the fauna
to the taxa diversity for a given area, Pielou’s Evenness Index J' (Pielou 1966) was
calculated as J' = H'/In S, where [n S = H',,, or the maximum possible diversity, when all
taxa are represented by the same number of individuals; thus, J'=H'/H' ..

Density and taxa richness data for a given facility (Offshore Pumping Station and
Single Point Mooring Complex, Brine Diffuser, Lake Jesse pipeline crossing, Clovelly

Salt Domes) were graphically and statistically analyzed for potential impacts

(comparisons to control stations) and seasonal differences.
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Hydrography
Continuous hydrographic profiles were conducted in conjunction with the benthic

sampling. The following environmental data were collected at all sampling stations:

Air Temperature: Brunton portable weather station, degrees Centigrade

Barometric Pressure: Brunton portable weather station, mm of mercury

Wind Speed: Brunton portable weather station, recorded in knots

Wind Direction: Brunton portable weather station, recorded in degrees from
which the wind is coming

Cloud Cover: Visually estimated percentage of the celestial dome
covered by clouds

Wave Height: Visually estimated in meters from crest to trough

Secchi Depth: 30 cm Secchi disc lowered until no longer visible, then

raised until visible and the average of two readings
recorded in meters.

A HydroLab Surveyor and a Datasonde 4 were used to collect instantaneous
measurements (depth, temperature, salinity, dissolved oxygen) at all monitoring stations.
Continuous hydrographic profiles were collected at all offshore stations during each
sampling event. The instrument was lowered by hand to discrete depths (1 meter intervals
or surface, middle, and bottom) and the data recorded on field data sheets. In August
2001 there was an equipment failure at the Offshore site and a continuous profile was not
captured for Station 484.

Sediment

Sediment samples were collected in conjunction with benthic sampling events.
Sediment core samples were collected at the inshore benthic stations using a
Barret-type coring device. Sediment core samples collected at the offshore benthic

stations were collected using a Smith-McIntyre Grab sampler. There were two
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samples collected at each station. The samples were collected in a butyrate core tube
(6.99 cm outside diameter x 6.67 inside diameter x 30.48 cm long). The interstitial pH of
one sample was tested in the field with a hand-held Orion pH probe by the slurry
method. One sediment sample was analyzed for Polynuclear Aromatic Hydrocarbons
(PAH; Appendices I, II and III) and another was analyzed for grain size (percent gravel,

sand, silt, clay).

Laboratory Analysis Specifications

Water and sediment chemistry analysis USEPA methods, and method detection
limits, are: Dissolved Oxygen, Method 4500-OG, 0.01 mg/L; Salinity, Method 2520-OB;
Turbidity, Method 180.1, 0.1 NTU; and Sediment PAH, Method 8100. Severn Trent
Laboratories (STL-Mobile) are certified for sediment PAH analysis, and used standard
QA/QC procedures such as sample spikes, sample blanks, and duplicate analyses.

BVA'’s taxonomy laboratory conducts routine QA/QC checks for all
benthic analyses, including re-analysis of 10% of all samples, use of verified reference
collections, and use of outside taxonomic experts for verification of laboratory

identifications.
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RESULTS
Clovelly

Sediment Characteristics
August 2001. Station location and sediment data for the Clovelly stations in August are
given in Table 1 and Figure 2. Station 461 was dominated by silt (68%), while Stations
463 and 464 were dominated by clay (79% and 48%, respectively). Sand composition
varied from 5% at Station 463 to 32% at Station 464.
November 2001. Station location and sediment data for the Clovelly stations in
November are given in Table 2 and Figure 2. Stations 461 and 464 were dominated by
silt (45% and 43% , respectively) and Station 463 was dominated by clay (70%). Sand
composition varied from 5% at Station 463 to 41% at Station 464.
June 2002. Station location and sediment data for the Clovelly stations in June are given
in Table 3 and Figure 2. Stations 461 and 463 were dominated by silt + clay (79%) and
the sediment at Station 464 was all organic material.
Weather and Water Quality Data
August 2001. Weather condition and water quality data for the Clovelly stations in
August are given in Tables 4 and 5. Bottom temperatures ranged from 30.6 °C at Station
463 to 31.4 °C at Station 461. Bottom dissolved oxygen levels ranged from 3.8 mg/] to
4.9 mg/l, and bottom salinities were < 2 ppt.
November 2001. Weather condition and water quality data for the Clovelly stations in
November are given in Tables 6 and 7. Bottom temperatures ranged from 20.5 °C at
Station 464 to 21.8 °C at Station 461. Bottom dissolved oxygen levels for all stations

were above 7.8 mg/l and bottom salinities ranged from 2.7 ppt to 3.7 ppt.
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June 2002. Weather condition and water quality data for the Clovelly stations in June are
given in Tables 8 and 9. Bottom temperatures ranged from 29.1 °C at Station 461 to

29.8 °C at Station 463. Bottom dissolved oxygen levels for all stations were > 7 mg/l and
bottom salinities ranged from 3.52 ppt at Station 463 to 6.34 ppt at Station 464.

Benthic Assemblage Characteristics

August 2001. Thirty-one taxa representing 5,013 individuals were collected from the
Clovelly stations in August (Table 10). Polychaetes, malacostracans (primarily
amphipods), and gastropods were the most numerous taxa collected representing 36%,
23%, and 16% of the total taxa, respectively (Table 10). Gastropods, malacostracans, and
polychaetes also represented 66%, 22%, and 7% of the total number of individuals
collected, respectively.

Major taxonomic groups collected from the Clovelly stations in August are
summarized by station in Table 11 and Figure 3. The distribution and abundance of
individual families collected at the Clovelly stations are given in Table 12. Those families
which made up greater than 10% of the total assemblage at a given station are listed in
Table 13.

The distribution and abundance of individual taxa collected at the Clovelly
stations are given in Table 14. The gastropod, Probythinella louisianae, made up 52% of
the total assemblage, and several taxa were widely distributed occurring at 100% of the
Clovelly stations (Table 14). Those taxa which made up greater than 10% of the total
assemblage at a given station are listed in Table 15.

A summary of assemblage parameters for the Clovelly stations in August is given

in Table 16 and Figures 4, 5, 6, and 7. Mean macroinvertebrate densities ranged from
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2904.3 nos/m? (+ 1170.0) at Station 461 to 36373.9 nos/m? (+ 6550.6) at Station 464
(Figure 4). Mean number of taxa (taxa richness) ranged from 11.4 (£ 1.3) at Station 463
to 16.4 (+ 3.4) at Station 461 (Figure 5). Diversity (H’) ranged from 1.48 at Station 464
to 2.68 at Station 461 (Figure 6). Evenness (J’) ranged from 0.46 at Station 464 to 0.76 at
Station 461 (Figure 7). Taxa richness at Station 463 was significantly higher than at
Stations 461 and 464 (Table 17; F = 5.643, Prob >F = 0.019). Densities at Station 464
were significantly higher than at Stations 461 and 463 (Table 17; F = 114.344, Prob >F <
0.0001).

November 2001. Sixty-seven taxa representing 5,905 individuals were collected from the
Clovelly stations in November (Table 18). Aquatic insects, malacostracans (primarily
amphipods), and polychaetes were the most numerous taxa collected representing 28%,
19%, and 16% of the total, respectively (Table 18). Gastropods, malacostracans and
aquatic insects also represented 33%, 30%, and 23% of the total number of individuals
collected, respectively.

Major taxonomic groups collected from the Clovelly stations in November are
summarized by station in Table 19 and Figure 3. The distribution and abundance of
individual families collected at the Clovelly stations are given in Table 20. Those families
which made up greater than 10% of the total assemblage at a given station are listed in
Table 21.

The distribution and abundance of individual taxa collected at the Clovelly
stations in November are given in Table 22. The gastropod, Amnicola limosa, made up

18% of the total assemblage, and several taxa were widely distributed occurring at 100%
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of the Clovelly stations (Table 22). Those taxa which made up greater than 10% of the
total assemblage at a given station are listed in Table 23.

A summary of assemblage parameters for the Clovelly stations in November is
given in Table 24 and Figures 4, 5, 6, and 7. Mean macroinvertebrate densities ranged
from 736.0 nos/m” (+ 703.5) at Station 463 to 6464.0 nos/m* (+ 862.7) at Station 464
(Figure 4). Mean number of taxa (taxa richness) ranged from 12.4 (+ 4.2) at Station 463
to 25.6 (£ 3.6) at Station 461 (Figure 5). Diversity (H’) ranged from 2.07 at Station 464
to 2.68 at Station 461 (Figure 6). Evenness (J’) ranged from 0.58 at Station 464 to 0.71 at
both Stations 461 and 463 (Figure 7). Taxa richness at Station 463 was significantly
higher than at Stations 461 and 464 (Table 17; F = 17.630, Prob >F = 0.0003). Densities
at Station 464 were significantly higher than at both Stations 461 and 463, and densities
at Station 461 were significantly higher than at 463 (Table 17; F = 32.669, Prob >F <
0.0001).

June 2002. Seventy-four taxa representing 1,743 individuals were collected from the
Clovelly stations in June (Table 25). Aquatic insects, malacostracans, and polychaetes
were the most numerous taxa collected representing 28%, 27%, and 19% of the total,
respectively (Table 25). Malacostracans, bivalves and aquatic insects also represented
32%, 24%, and 18% of the total number of individuals collected, respectively.

Major taxonomic groups collected from the Clovelly stations in June are
summarized by station in Table 26 and Figure 3. The distribution and abundance of
individual families collected at the Clovelly stations are given in Table 27. Those families
which made up greater than 10% of the total assemblage at a given station are listed in

Table 28.
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The distribution and abundance of individual taxa collected at the Clovelly
stations in June are given in Table 29. The bivalve, Mytilopsis leucophaeata, made up
12% of the total assemblage, and several taxa were widely distributed occurring at 100%
of the stations (Table 29). Those taxa which made up greater than 10% of the total
assemblage at a given station are listed in Table 30.

A summary of assemblage parameters for the Clovelly stations in June is given in
Table 31 and Figures 4, 5, 6, and 7. Mean macroinvertebrate densities ranged from
2991.3 nos/m* (+ 740.7) at Station 463 to 7730.4 nos/m* (+ 3421.1) at Station 464 (Figure
4). Mean number of taxa (taxa richness) ranged from 15.2 (+ 5.1) at Station 461 to 21.8
(£ 5.3) at Station 464 (Figure 5). Diversity (H’) ranged from 2.58 at Station 461 to 2.85 at
Station 463 (Figure 6). Evenness (J7) ranged from 0.70 at Station 464 to 0.77 at Station
463 (Figure 7). There was no significant difference in taxa richness between the stations
(Table 17; F = 3,932, Prob >F = 0.049). Densities at Stations 461 and 463 were

significantly higher than at Stations 463 (Table 17; F = 6.296, Prob >F = 0.014).

Lake Jesse
Sediment Characteristics
August 2001. Station location and sediment data for the Lake Jesse stations in August are
given in Table 32 and Figure 8. Station 407 was dominated by silt (49%) and Station 462
was dominated by clay (52%). Sand composition varied from 7% at Station 407 to 14%
at Station 462.
November 2001. Station location and sediment data for the Lake Jesse stations in

November are given in Table 33 and Figure 8. Stations 407 and 462 were dominated by
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silt (62% and 52%, respectively). Sand composition varied from 9% at Station 407 to
21% at Station 462.

June 2002. Station location and sediment data for the Lake Jesse stations in November
are given in Table 34 and Figure 8. Stations 407 and 462 were both dominated by silt +
clay (93% and 88%, respectively). Sand composition varied from 7% at Station 407 to

12% at Station 462.

Weather and Water Quality Data

August 2001. Weather condition and water quality data for the Lake Jesse stations in
August are given in Tables 35 and 36. Bottom temperatures ranged from 31.8 °C at
Station 407 to 32.0°C at Station 462. Bottom dissolved oxygen was 7.8 mg/l for both
stations and bottom salinities were 4.67 ppt and 6.84 ppt for Stations 407 and 462,
respectively.

November 2001. Weather condition and water quality data for the Lake Jesse stations in
November are given in Tables 37 and 38. Bottom temperatures were 20.7 °C and bottom
dissolved oxygen was 7.8 mg/l at both stations. Bottom salinities were 6.87 ppt and 7.38
ppt at Stations 407 and 462.

June 2002. Weather condition and water quality data for the Lake Jesse stations in June
are given in Tables 39 and 40. The bottom temperature was 30.6 °C at both stations.
Bottom dissolved oxygen levels were 7.2 mg/l and 7.6 mg/l, and bottom salinities were

4.94 ppt and 5.33 ppt at Stations 407 and 462, respectively.
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Benthic Assemblage Characteristics

August 2001. Forty-three taxa representing 695 individuals were collected from the Lake
Jesse stations in August (Table 41). Polychaetes, malacostracans, bivalves, and
gastropods were the most numerous taxa collected representing 44%, 30%, 7%, and 7%
of the total, respectively (Table 41). Polychaetes, oligochaetes, and malacostracans also
represented 53%, 28%, and 13% of the total number of individuals collected,
respectively.

Major taxonomic groups collected from the Lake Jesse stations in August are
summarized by station in Table 42 and Figure 9. The distribution and abundance of
individual families collected at the Lake Jesse stations are given in Table 43. Those
families that made up greater than 10% of the total assemblage at a given station are
listed in Table 44.

The distribution and abundance of individual taxa collected at the Lake Jesse
stations in August are given in Table 45. The oligochaete family, Tubificidae (LPIL),
made up 28% of the total assemblage, and several taxa were widely distributed occurring
at 100% of the Lake Jesse stations (Table 45). Those taxa which made up greater than
10% of the total assemblage at a given station are listed in Table 46.

A summary of assemblage parameters for the Lake Jesse stations in August is
given in Table 47 and Figures 10, 11, 12, and 13. Mean macroinvertebrate densities
ranged from 2791.3 nos/m” (+ 1113.8) at Station 462 to 3252.2 nos/m? (+ 1206.2) at
Station 407 (Figure 10). Mean number of taxa (taxa richness) ranged from 13.4 (+ 3.9) at
Station 462 to 16.4 (+ 2.3) at Station 407 (Figure 11). Diversity (H’) ranged from 2.50 at

Station 462 to 2.52 at Station 407 (Figure 12). Evenness (J’) ranged from 0.71 at Station
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407 to 0.74 at Station 462 (Figure 13). There was no significant difference in taxa
richness (Table 17; F = 2.185, Prob >F = 0.178) or densities (Table 17; F =0.394, Prob >
F = 0.548) between the stations.

November 2001. Fifty-four taxa representing 551 individuals were collected from the
Lake Jesse stations in November (Table 48). Polychaetes, malacostracans , and
gastropods were the most numerous taxa collected representing 37%, 19%, and 13% of
the total, respectively (Table 48). Polychaetes, malacostracans, and other taxa also
represented 64%, 16%, and 6% of the total number of individuals collected, respectively.

Major taxonomic groups collected from the Lake Jesse stations in November are
summarized by station in Table 49 and Figure 9. The distribution and abundance of
individual families collected at the Lake Jesse stations are given in Table 50. Those
families which made up greater than 10% of the total assemblage at a given station are
listed in Table 51.

The distribution and abundance of individual taxa collected at the Lake Jesse
stations in November are given in Table 52. The polychaete, Mediomastus (LPIL), made
up 34% of the total assemblage, and several taxa were widely distributed occurring at
100% of the Lake Jesse stations (Table 52). Those taxa which made up greater than 10%
of the total assemblage at a given station are listed in Table 53.

A summary of assemblage parameters for the Lake Jesse stations in November is
given in Table 54 and Figures 10, 11, 12, and 13. Mean macroinvertebrate densities
ranged from 1991.3 nos/m* (+ 979.7) at Station 462 to 2800.0 nos/m” (+ 951.9) at Station
407 (Figure 10). Mean number of taxa (taxa richness) ranged from 14.0 (£ 3.1) at Station

462 to 15.4 (= 2.7) at Station 407 (Figure 11). Diversity (H’) ranged from 2.25 at Station
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462 to 2.71 at Station 407 (Figure 12). Evenness (J’) ranged from 0.63 at Station 462 to
0.76 at Station 407 (Figure 13). There was no significant difference in taxa richness
(Table 17; F = 1.624, Prob >F = 0.238) or densities (Table 17; F = 0.036, Prob >F =
0.853) between the stations.

June 2002. Forty-five taxa representing 938 individuals were collected from the Lake
Jesse stations in June (Table 55). Polychaetes, malacostracans, and bivalves were the
most numerous taxa collected representing 44%, 18%, and 11% of the total, respectively
(Table 55). Polychaetes and oligochaetes also represented 45% and 11% of the total
number of individuals collected, respectively.

Major taxonomic groups collected from the Lake Jesse stations in June are
summarized by station in Tables 56 and Figure 9. The distribution and abundance of
individual families collected at the Lake Jesse stations are given in Table 57. Those
families which made up greater than 10% of the total assemblage at a given station are
listed in Table 58.

The distribution and abundance of individual taxa collected at the Lake Jesse
stations in June are given in Table 59. The ascidiacean family, Ascidiacea (LPIL), made
up 31% of the total assemblage, and several taxa were widely distributed occurring at
100% of the Lake Jesse stations (Table 59). Those taxa which made up greater than 10%
of the total assemblage at a given station are listed in Table 60.

A summary of assemblage parameters for the Lake Jesse stations in June is given
in Table 61 and Figures 10, 11, 12, and 13. Mean macroinvertebrate densities ranged
from 3887.0 nos/m” (+ 3494.3) at Station 462 to 4269.6 nos/m” (+ 2808.5) at Station 407

(Figure 10). Mean number of taxa (taxa richness) ranged from 12.2 (+ 5.4) at Station 407
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to 15.8 (£ 3.3) at Station 462 (Figure 11). Diversity (H’) ranged from 2.18 at Station 407
to 2.42 at Station 462 (Figure 12). Evenness (J’) ranged from 0.65 at Station 407 to 0.68
at Station 462 (Figure 13). There was no significant difference in taxa richness (Table 17;
F =0.583, Prob >F = 0.467) or densities (Table 17; F = 1.753, Prob >F = (0.222) between

the stations.
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Brine Diffuser
Sediment Characteristics
August 2001. Station location and sediment data for the Brine stations in August are
given in Table 62 and Figure 14. The sediment at Station 475 was dominated by sand
(45%), and the sediment at Stations 435, 473, and 474 was dominated by clay (50%,
63%, and 75 %, respectively).
November 2001. Station location and sediment data for the Brine stations in November
are given in Table 63 and Figure 14. The sediment at all stations was dominated by the
silt + clay fraction. Sand composition varied from 4% at Station 475 to 13% at Station
474.
June 2002. Station location and sediment data for the Brine stations in November are
given in Table 64 and Figure 14. The sediment at all stations was dominated by the silt +
clay fractions (99%, 94%, 95%, 80% for Stations 435, 473, 474, and 475, respectively).
Sand composition varied from 0.5% at Station 435 to 20% at Station 475.
Weather and Water Quality Data
August 2001. Weather condition data for the Brine stations in August are given in Table
65. Water quality data and depth profiles are provided in Tables 66, 67, 68, and 69 and
Figures 15, 16, 17, and 18. Bottom temperatures ranged from 29.3 °C at Station 473 to
30.1 °C at Station 475. Hypoxic conditions were present at Station 435 (9.8 m depth; 1.88
mg/1 DO). Bottom dissolved oxygen levels were above hypoxic levels at Stations 473
(9.5 m depth; 2.79 mg/l DO), 474 (9.4 m depth; 3.30 mg/l DO) and 475 (9.4 m depth;

3.66 mg/1 DO). Bottom salinities were between 28 ppt and 30 ppt at the four stations.
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November 2001. Weather condition data for the Brine stations in November are given in
Table 70. Water quality data and depth profiles are provided in Tables 71, 72, 73 and 74
and Figures 15, 16, 17, and 18. The bottom temperature was 23°C at all stations. Bottom
dissolved oxygen levels ranged from 4.8 mg/1 at Station 475 to 7.1 mg/1 at Station 435.
Bottom salinities were between 31 and 32 ppt for the four stations.

June 2002. Weather condition data for the Brine stations in June are given in Table 75.
Water quality data and depth profiles are provided in Tables 76, 77, 78, and 79 and
Figures 15, 16, 17, and 18. The bottom temperature was 24.8°C for all stations. Hypoxic
conditions were present at Stations 435 (9.5 and 10.1 m depth; 1.5 and 1.4 mg/l DO), 473
(9.2 and 10.4 m depth; 1.1 and 1.2 mg/1 DO), 474 (8.9 and 10.5 m depth; 1.5 and 1.3 mg/I
DO), and 475 (8.8 and 10.1 m depth; 1.0 and 1.2 mg/l DO). Bottom salinities were
between 35 and 36 ppt at all stations.

Benthic Assemblage Characteristics

August 2001. Twenty-eight taxa representing 1,553 individuals were collected from the
Brine stations in August (Table 80). Polychaetes, gastropods and other taxa were the
most numerous taxa collected representing 57%, 25%, and 14% of the total, respectively
(Table 80). Polychaetes and gastropods also represented 94% and 5% of the total number
of individuals collected, respectively.

Major taxonomic groups collected from the Brine stations in August are
summarized by station in Table 81 and Figure 19. The distribution and abundance of
individual families collected at the Brine stations are given in Table 82. Those families
which made up greater than 10% of the total assemblage at a given station are listed in

Table §3.
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The distribution and abundance of individual taxa collected at the Brine stations
in August are given in Table 84. The polychaete, Paraprionospio pinnata, made up 67%
of the total assemblage, and several taxa were widely distributed occurring at 100% of
the stations (Table 84). Those taxa which made up greater than 10% of the total
assemblage at a given station are listed in Table 85.

A summary of assemblage parameters for the Brine stations in August is given in
Table 86 and Figures 20, 21, 22, and 23. Mean macroinvertebrate densities ranged from
4741.7 nos/m* (+ 365) at Station 473 to 916.7 nos/m” (+ 414) at Station 474 (Figure 20).
Mean number of taxa (taxa richness) ranged from 5.7 (+ 2.4) at Station 473 t0 6.5 (£2.4
and £1.5, respectively) at Stations 435 and 474 (Figure 21). Diversity (H’) ranged from
0.89 at Station 435 to 1.21 at Station 473 (Figure 22). Evenness (J’) ranged from 0.31 at
Station 435 to 0.44 at Station 473 (Figure 23). There was no significant difference in taxa
richness (Table 17; F = 0.120, Prob >F = 0.895) or densities (Table 17; F = 1.441, Prob >
F =0.261) between the stations.
November 2001. Ninety-three taxa representing 4,048 individuals were collected from
the Brine stations in November (Table 87). Polychaetes, bivalves, and gastropods were
the most numerous taxa collected representing 47%, 14%, and 14% of the total,
respectively (Table 87). Polychaetes, bivalves and rhynchocoels represented 69%, 10%,
and 8% of the total number of individuals collected, respectively.

Major taxonomic groups collected from the Brine stations in November are
summarized by station in Tables 88 and Figure 19. The distribution and abundance of

individual families collected at the Brine stations are given in Table 89. Those families

24

ED_001774D_00023088-00046





which made up greater than 10% of the total assemblage at a given station are listed in
Table 90.

The distribution and abundance of individual taxa collected at the Brine stations
in November are given in Table 91. The polychaete, Paraprionospio pinnata, made up
23% of the total assemblage, and several taxa were widely distributed at 100% of the
Brine stations (Table 91). Those taxa which made up greater than 10% of the total
assemblage at a given station are listed in Table 92.

A summary of assemblage parameters for the Brine stations in November is given
in Table 93 and Figures 20, 21, 22, and 23. Mean macroinvertebrate densities ranged
from 1153.3 nos/m? (+ 566) at Station 475 to 2093.3 nos/m” (+ 668) at Station 435
(Figure 20). Mean number of taxa (taxa richness) ranged from 21.5 (+ 6.1) at Station 473
to 28.8 (£4.9) at Station 435 (Figure 21). Diversity (H’) ranged from 2.62 at Station 473
to 3.07 at Station 435 (Figure 22). Evenness (J’) ranged from 0.68 at Station 473 to 0.75
at Station 475 (Figure 23). There was no significant difference in taxa richness (Table 17;
F=1.779, Prob >F = 0.184) or densities (Table 17; F = 1.965, Prob >F = (.152) between
the stations.

June 2002. One hundred and fourteen taxa representing 3,791 individuals were collected
from the Brine stations in June (Table 94). Polychaetes, bivalves and gastropods were the
most numerous taxa collected representing 47%, 18%, and 17% of the total, respectively
(Table 94). Polychaetes, bivalves and other taxa also represented 73%, 17%, and 6% of
the total number of individuals collected, respectively.

Major taxonomic groups collected from the Brine stations in June are summarized

by station in Tables 95 and Figure 19. The distribution and abundance of individual
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families collected at the Brine stations are given in Table 96. Those families which made
up greater than 10% of the total assemblage at a given station are listed in Table 97.

The distribution and abundance of individual taxa collected at the Brine stations
in June are given in Table 98. The polychaete, Mediomastus (LPIL), made up 28% of the
total assemblage, and several taxa were widely distributed occurring at 100% of the Brine
stations (Table 98). Those taxa which made up greater than 10% of the total assemblage
at a given station are listed in Table 99.

A summary of assemblage parameters for the Brine stations in June is given in
Table 100 and Figures 20, 21, 22, and 23. Mean macroinvertebrate densities ranged from
938.3 nos/m’ (+ 302) at Station 473 to 2001.7 nos/m* (+ 1096) at Station 435 (Figure 20).
Mean number of taxa (taxa richness) ranged from 15.5 (£ 4.0) at Station 473 to 32.2 (x
7.3) at Stations 435 (Figure 21). Diversity (H’) ranged from 2.23 at Station 473 to 3.07 at
Station 435 (Figure 22). Evenness (J°) ranged from 0.57 at Station 474 to 0.71 at Station
435 (Figure 23). Control station 435 had significantly greater taxa richness than Stations
473,474, and 475 (Table 17; F = 8.128, Prob >F = 0.001). There were no significant

difference in taxa densities (Table 17; F = 1.440, Prob >F = 0.261) between the stations.

Offshore Stations
Sediment Characteristics
August 2001. Station location and sediment data for the Offshore stations in August are
given in Table 101 and Figure 24. Clay was the dominant sediment type at all stations

(>54%). Sand composition varied from 7% at Station 482 to 18% at Station 484.
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November 2001. Station location and sediment data for the Offshore stations in
November are given in Table 102 and Figure 24. The sediment at stations 481 and 484
were dominated by silt (49% and 52%, respectively), and sediments at Station 482 were
dominated by clay (62%). Sand composition varied from 0.5% at Station 482 to 22% at
Station 481.

June 2002. Station location and sediment data for the Offshore stations in November are
given in Table 103 and Figure 24. The sediment at stations 481 and 482 was dominated
by silt (54%), and sediments at Station 484 were dominated by clay (47%). Sand
composition varied from 0.7% at Station 482 to 14% at Station 481.

Weather and Water Quality Data

August 2001. Weather condition data for the Offshore stations in August are given in
Table 104. Water quality and depth profile data are provided in Tables 105, 106, and 107
and Figures 25, 26, and 27. No bottom water quality data was collected at Station 482 in
August due to a mechanical problem with the sampling equipment. The bottom
temperature was 24°C at both stations. Hypoxic conditions were present at Stations 481
(30.1 and 32.7 m depth; 1.55 and 1.60 mg/1 DO) and 484 (32.7m depth; 1.88 mg/l DO).
Bottom salinities were 32.4 and 38.6 ppt at Stations 481 and 484, respectively.
November 2001. Weather condition data for the Offshore stations in November are given
in Table 108. Water quality data and depth profiles are provided in Tables 109, 110, and
111 and Figures 25, 26, and 27. The bottom temperature was 24°C at all stations. Bottom
dissolved oxygen levels ranged from 2.8 mg/1 at Station 481 (33.2 m depth) to 8.1 mg/l at

Station 482 (31.8m depth). Bottom salinities were 35 ppt at the three stations.
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June 2002. Weather condition data for the Brine stations in June are given in Table 112.
Water quality data and depth profiles are provided in Tables 113, 114, and 115 and
Figures 25, 26, and 27. Bottom temperatures were between 25 and 26°C at all stations.
Bottom dissolved oxygen levels ranged from 6.0 mg/1 at Station 482 (31.6 m depth) to
6.9 mg/l at Station 484 (32.7 m depth). Bottom salinities were 36 ppt at the three stations.
Benthic Assemblage Characteristics

August 2001. Eighty-seven taxa representing 490 individuals were collected from the
Offshore stations in August (Table 116). Polychaetes, malacostracans, and bivalves were
the most numerous taxa collected representing 63%, 12%, and 10% of the total,
respectively (Table 116). Polychaetes, gastropods, and bivalves represented 76%, 9%,
and 6% of the total number of individuals collected, respectively.

Major taxonomic groups collected from the Offshore stations in August are
summarized by station in Table 117 and Figure 28. The distribution and abundance of
individual families collected at the Offshore stations are given in Table 118. Those
families which made up greater than 10% of the total assemblage at a given station are
listed in Table 119.

The distribution and abundance of individual taxa collected at the Offshore
stations in August are given in Table 120. The polychaete, Paraprionospio pinnata, made
up 16% of the total assemblage, and several taxa were widely distributed occurring at
100% of the Offshore stations (Table 120). Those taxa which made up greater than 10%
of the total assemblage at a given station are listed in Table 121.

A summary of assemblage parameters for the Offshore stations in August is given

in Table 122 and Figures 29, 30, 31, and 32. Mean macroinvertebrate densities ranged
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from 141.4 nos/m” (+ 91.0) at Station 484 to 341.4 nos/m” (+ 204.0) at Station 481 (figure
29). Mean number of taxa (taxa richness) ranged from 8.4 (£ 1.5) at Station 482 to 17.3
(£ 6.0) at Station 481 (Figure 30). Diversity (H’) ranged from 2.15 at Station 482 to 3.55
at Station 481 (Figure 31). Evenness (J’) ranged from 0.66 at Station 482 to 0.93 at
Station 484 (Figure 32). Station 481 had significantly greater taxa richness than Stations
482 and 484 (Table 17; F = 6.407, Prob >F = 0.008). Station 481 had significantly
greater taxa richness than Station 484 and Station 482 had significantly greater taxa
richness than Station 484 (Table 17; F = 3.892, Prob >F =0.039).

November 2001. Eighty-nine taxa representing 527 individuals were collected from the
Offshore stations in November (Table 123). Polychaetes, gastropods, and bivalves were
the most numerous taxa collected representing 57%, 12%, and 11% of the total,
respectively (Table 123). Polychaetes, gastropods, and rhynchocoels represented 58 %,
15%, and 10% of the total number of individuals collected, respectively.

Major taxonomic groups collected from the Offshore stations in November are
summarized by station in Table 124 and Figure 28. The distribution and abundance of
individual families collected at the Offshore stations are given in Table 125. Those
families that made up greater than 10% of the total assemblage at a given station are
listed in Table 126.

The distribution and abundance of individual taxa collected at the Offshore
stations in November are given in Table 127. The gastropod, Vitrinella helicoidea, made
up 8% of the total assemblage, and several taxa were widely distributed occurring at
100% of the Offshore stations (Table 127). Those taxa which made up greater than 10%

of the total assemblage at a given station are listed in Table 128.
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A summary of assemblage parameters for the Offshore stations in November is
given in Table 129 and Figures 29, 30, 31, and 32. Mean macroinvertebrate densities
ranged from 95.7 nos/m* (+ 68.0) at Station 482 to 434.3 nos/m?* ( 140.1) at Station 481
(Figure 29). Mean number of taxa (taxa richness) ranged from 10.0 (+ 1.4) at Station 482
to 23.1 (£ 6.7) at Station 481 (Figure 30). Diversity (H’) ranged from 3.18 at Station 482
to 3.70 at Station 481 (Figure 31). Evenness (J’) ranged from 0.87 at Station 481 to 0.91
at Station 482 (Figure 32). Station 481 had significantly greater taxa richness than
Stations 482 and 484 (Table 17; F = 11.704, Prob >F = 0.0006). Station 481 had
significantly greater densities than Stations 482 and 484 (Table 17; F = 15.532, Prob >F
=0.0001).

June 2002. Ninety-eight taxa representing 844 individuals were collected from the
Offshore stations in June (Table 130). Polychaetes, malacostracans, and gastropods were
the most numerous taxa collected representing 54%, 15%, and 14% of the total,
respectively (Table 130). Polychaetes, bivalves and gastropods also represented 65%,
15% and 8% of the total number of individuals collected, respectively.

Major taxonomic groups collected from the Offshore stations in June are
summarized by station in Table 131 and Figure 28. The distribution and abundance of
individual families collected at the Offshore stations are given in Table 132. Those
families that made up greater than 10% of the total assemblage at a given station are
listed in Table 133.

The distribution and abundance of individual taxa collected at the Offshore
stations in June are given in Table 134. The polychaete, Paraprionospio pinnata, made

up 14% of the total assemblage, and several taxa were widely distributed occurring at
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100% of the Offshore stations (Table 134). Those taxa which made up greater than 10%
of the total assemblage at a given station are listed in Table 135.

A summary of assemblage parameters for the Offshore stations in June is given in
Table 136 and Figures 29, 30, 31, and 32. Mean macroinvertebrate densities ranged from
374.3 nos/m* (+ 245.2) at Station 484 to 451.4 nos/m* (+ 284.1) at Station 481 (Figure
29). Mean number of taxa (taxa richness) ranged from 14.9 (+ 5.6) at Station 482 to 19.7
(£ 7.5) at Station 481 (Figure 30). Diversity (H’) ranged from 3.03 at Station 482 to 3.53
at Station 481 (Figure 31). Evenness (J’) ranged from 0.77 at Station 482 to 0.84 at
Station 481 (Figure 32). There was no significant difference in taxa richness (Table 17; F
=0.815, Prob >F = 0.459) or densities (Table 17; F = 0.223, Prob >F = 0.802) between

the stations.
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CONCLUSIONS
Clovelly

Sediments at the Clovelly stations during all seasons were dominated by
silt+clay (except Station 464 in June). Sediments at Station 464 were greater
than 20% sand during August and November, but were completely organic
during June.

Estuarine salinities were present during all seasons, ranging from < 2 ppt in
August to 6 ppt in June.

Dissolved oxygen levels varied seasonally. DO levels were lowest in August (<
5 mg/l) and were greater than 7 mg/l during November and June.

. The gastropod Probythinella louisianae dominated the benthic assemblage in
August; the gastropod Amnicola limosa, dominated in November; and the
bivalve; Mytilopsis leucophaeata dominated in June.

. There were significant differences in density and taxa richness between  stations
for each season. In no instance was the control station significantly different
than both of the test stations. These differences could be explained by subtle
variations in sediment type between stations as well as stochastic variability
inherent in benthic assessments.

. There was no measurable impact of the LOOP facilities on benthic macroinfaunal

assemblages at the Clovelly site.
Lake Jesse

Sediments at the Lake Jesse stations during all seasons were dominated by
silt+clay.

Estuarine salinities were present during all seasons, ranging from 4.7 ppt in
August to 6.8 ppt in November.

. Dissolved oxygen levels did not vary seasonally and were between 7 and 8 mg/1
during all sampling events.

. The oligochaete family Tubificidae (LPIL) dominated the benthic assemblage in
August; the polychaete Mediomastus (LPIL) dominated in November, and he

ascidiacean family Ascidiacea (LPIL), dominated the assemblage in June.

. There were no significant differences in density or taxa richness between stations
for each season.
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. There was no measurable impact of the LOOP facilities on benthic macroinfaunal

assemblages at the Lake Jesse site.
Brine Diffuser

Sediments at the Brine Diffuser stations during all seasons were dominated by silt
+ clay. The sediment at Station 475 in August was 45% sand.

. Bottom salinities varied seasonally and were between 28-30 ppt in August, 31-32

ppt in November, and 35-36 ppt in June.

. Hypoxic conditions (DO = 1.88 mg/l) were present at Station 435 during August;

however, DO levels at the remaining stations ranged from 2.79 mg/I at Station
473 to 3.66 mg/l at Station 475. In November, bottom DO levels ranged from 4.8
mg/l at Station 475 to 7.1 mg/] at Station 435. In June, hypoxic conditions were
present at all stations with DO ranging from 1.0 mg/1 at Station 475 to 1.5 at
Stations 435 and 474.

. The polychaete Paraprionospio pinnata dominated the benthic assemblage in

August and November, while the polychaete Mediomastus (LPIL) dominated the
benthos in June.

. There were no significant differences in densities between stations for each

season. There were no significant differences in taxa richness between stations
during August and November; in June, Station 435 had significantly greater taxa
richness than the remaining stations. It is probable that the hypoxia experienced
by the benthic assemblage in June was responsible for variations in taxa richness.

. There was no measurable impact of the LOOP facilities on benthic macroinfaunal

assemblages at the Brine Diffuser site.
Offshore Stations

Sediments at the Offshore stations during all seasons were dominated by silt +
clay.

. Bottom salinities varied seasonally and ranged from 32.4 ppt at Station 481 in

August to 38.6 ppt at Station 484 in August.

. Hypoxic conditions were present at Stations 481 (DO = 1.60 mg/1) and 484 (DO =

1.88 mg/l) during August; no bottom DO data was collected from Station 484. In
November, bottom DO levels ranged from 2.8 mg/l at Station 481 to 8.1 mg/] at
Station 482. In June, bottom DO levels ranged from 6.0 mg/] at Station 482 to 6.9
mg/l at Station 484.
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4. The polychaete Paraprionospio pinnata dominated the benthic assemblage in
August and June, while the gastropod Vitrinella helicoidea dominated the benthos
in November.

5. There were significant differences in density and taxa richness between stations in
August and November. Station 481 had significantly higher density and taxa
richness than Stations 482 and 484. There were no significant differences in
density and taxa richness between stations in June.

6. There was no measurable impact of the LOOP facilities on benthic macroinfaunal
assemblages at the Offshore site.
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LIST OF ABBREVIATIONS

BVA - Barry A. Vittor & Associates, Inc.

cm - centimeter

°C — degrees Celsius

DO - dissolved oxygen

H’ — Shannon-Weaver Diversity

J’ - Evenness

LOTA - Louisiana Offshore Terminal Authority
LOOP - Louisiana Offshore Oil Port, Inc.

LPIL — Lowest Possible Identification Level

m - meter

m’ — square meter

mg/l — milligrams per liter

mm - millimeter

NTU — Nephelometric Turbidity Unit

PAH - Polyaromatic Hydrocarbon

ppt — parts per thousand

QA/QC — Quality Assurance/Quality Control
USEPA - U.S. Environmental Protection Agency
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Table 1. Station location and sediment composition data for the LOOP - Clovelly stations, August 2001.

Median
% % % % USACE Particle Interstitial
Station Latitude Longitude | Gravel Sand ilt Clay Description Size (phi) pH
461 N29.47234 0.26042 | 0.00 853 67.65 23.83 ClayeySi 7.43
463 N29.47556 W90.25528 | 0.00 4.96 1590 79.14 Clay 11.144 7.25
464 N29.50194 W90.21750 | 0.00 3203 1991 48.06 SandyClay 7.464 7.49
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Table 2. Station location and sediment composition data for the LOOP - Clovelly stations, November 2001.

Median

%o % % % USACE Particle Interstitial
St?tion Latitude  Longitude Gravel Sand
461 N29.46471 W90.26042 000 1651 4532 6.661 7.11
463 N29.47556 W90.25528 | 0.00 5.34 2504  69.62 clay 8.908 6.78
464 N29.50194 W90.21750 | 0.00  40.66 43.06 16.26  sandy silt 5.567 7.41
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Table 3. Station location and sediment composition data for the LOOP - Clovelly stations, June 2002.

Median
% % % % USACE Particle Interstitial
Gravel Sand Silt Clay Description Size (phi) H

Station  Latitude  Longitude

461  N29.46471 W90.26042 | 000 2050 4047 3902  siltyclay 6373 7.11

463 N29.47556 W90.25528 | 0.00 2062 1793 6145 clay 9.909 7.06
464 N29.50194 W90.21750 | *** wEE wwE wkE wwE wwE 7.4
***Sample consisted totally of organic material
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Table 4. Environmental data for the LOOP-Clovelly stations, August 2001.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind
(mm of Hg) O (kts) Direction

Station

e T 25 0 0.50

463 30.07 33 3 NE 10 0 0.25
464 30.08 32 5 NE 0 0.1 0.50
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Table 5. Water quality data for the LOOP - Clovelly stations, August 2001.

Time Depth Temp Sal Conductivity DO
Station (24hr) (m) (deg C) (ppt) uS/em (mg/)

surface

bottom 13 31.4 123 2.29 49 64.1 737
463 surface 942 0.5 31.0 1.13 2.11 4.8 63.9 7.32
bottom 1.5 30.6 1.13 2.12 3.8 50.4 7.21
404 surface 830 0.4 31.2 1.23 2.29 4.5 60.4 7.36
bottom 1.3 31.2 1.23 2.29 4.8 62.7 7.38
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Table 6. Environmental data for the LOOP-Clovelly stations, November 2001.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover
(mm of Hg) 0 (kts) Direction %

Station

463 30.05 32 8 SE 50 0 0.30
464 30.8 27 9 SE 75 0.2 0.15
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Table 7. Water quality data for the LOOP - Clovelly stations, November 2001.

Station

461

463

464

surface

bottom

surface
bottom

surface
bottom

Time
(24hr)

1335

1400

1250

Depth
(m)

0.8

0.2
1.3

Temp

0

21.8

21.8
21.6

20.5
20.5

Sal

2.70

3.31
3.31

3.63
3.69

Conductivity
puS/cm

4.92

5.99
6.00

6.55
6.66

DO
(mg/h

7.8
8.4
8.4

8.4
8.5

86.6 7.63
97.8 8.14
97.1 7.98
94.3 7.92
95.7 7.86
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Table 8. Environmental data for the LOOP - Clovelly stations, June 2002.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover Height Depth
Station (mm of Hg) °O) (kts) Direction % (m) (m)
46 25 0 0.25
463 29.97 30 calm E 25 0 0.25
464 29.92 30 calm E 25 0 1.00
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Table 9. Water quality data for the LOOP - Clovelly stations, June 2002.

Time Depth Temp Sal Conductivity DO
Station (24hr) (m) (°O) uS/cm (mg/h)

461 surface 6250

bottom 0.9 29.1 3.97 51.70 7:3 4:4 7.80
463 surface 1055 0.3 30.7 5.04 69.10 7.3 4.3 7.63

bottom 0.6 29.8 3.52 47.50 7.2 4.3 7.64
464 surface 930 0.3 29.3 6.36 86.40 7.6 6.3 11.07

bottom 1.0 29.2 6.34 91.30 7.5 6.4 11.16
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Table 10. Summary of overall abundance of major benthic macroinfauna taxonomic groups
for the LOOP - Clovelly stations, August 2001.

Total No. Total No.
Taxa Taxa % Total Individuals % Total

24 122 24
262 345 6.7
9.5 103 2.0
11.9 3317 648
24 1 0.0
262 105 21
16.7 1,097 214
24 02
24 0.3

5,118
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Table 11. Summary of abundance of major benthic macroinfauna taxonomic groups by station for
the LOOP - Clovelly stations, August 2001.

No. of No. of

Station Taxa % of Total Individuals % of Total _

Mollusca 20.6 115
Arthropoda 441 124 37.1
Rhynchocoela 1 2.9 10 3.0
Total 34 334

463 Annelida 5 294 183 30.4
Mollusca 4 235 376 62.6
Arthropoda 7 41.2 36 6.0
Rhynchocoela 1 59 6 1.0
Total 17 601

464 Annelida 6 24.0 199 4.8
Mollusca 9 36.0 2,929 70.0
Arthropoda 10 40.0 1,055 25.2
Rhynchocoela 0 0.0 0 0.0
Total 25 4,183
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Table 12. Distrubition and abundance of families for the LOOP - Clovelly stations, August 2001.

Ind‘kividuals

3289

% of Total

Cumulative

%o

Occurrence Occurrence

Station Station %

100

64.26 3

Corophiidae Art Mala 624 12.19 3 100
Ischyroceridae Art Mala 283 5.53 81.99 | 33
Ampharetidae Ann Poly 259 5.06 87.05 3 100
Idoteidae Art Mala 144 2.81 89.86 3 100
Tubificidae Ann Olig 122 2.38 92.24 3 100
Mactridae Mol Biva 73 1.43 93.67 3 100
Chironomidae Art Inse 72 1.41 95.08 2 67
Other Taxa - - 69 1.35 96.42 3 100
Spionidae Ann Poly 57 .11 97.54 3 100
Aoridae Art Mala 38 0.74 98.28 2 67
Ceratopogonidae Art Inse 29 0.57 98.85 2 67
Mytilidae Mol Biva 23 0.45 99.30 3 100
Capitellidae Ann Poly 20 0.39 99.69 2 67
Nereidae Ann Poly 5 0.10 99.79 2 67
Acteonidae Mol Gast 2 0.04 99.82 1 33
Tellinidae Mol Biva 2 0.04 99.86 1 33
Arrenuridae Art Arac | 0.02 99.88 | 33
Goniadidae Ann Poly 1 0.02 99.90 1 33
Maldanidae Ann Poly 1 0.02 99.92 1 33
Munnidae Art Mala 1 0.02 99.94 1 33
Pilargiidae Ann Poly 1 0.02 99.96 1 33
Syllidae Ann Poly 1 0.02 99.98 1 33
Xanthidae Art Mala 1 0.02 100.00 1 33
Taxa Key

Ann = Annelida

Olig = Oligochaeta

Poly = Polychacta

Art = Arthropoda

Mol = Mollusca

Arac = Arachnida
Inse = Insecta

Mala = Malacostraca

Biva = Bivalvia
Gast = Gastropoda
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Table 13. Percentage abundance of dominant families (>10% of the total) for

the LOOP - Clovelly stations, August 2001.

Taxa

Annelida
Oligochacta
Tubificidae
Polychaeta
Ampharetidae

Arthropoda
Insecta
Other Taxa
Malacostraca
Aoridae
Corophiidae

Mollusca
Gastropoda
Hydrobiidae

461

13.2

114

10.2

27.5

463 464

12.3
16.0

142
59.4 67.9
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Table 14. Distribution and abundance of taxa for the LOOP - Clovelly stations, August 2001.

Cumulative

Station Station %

Taxon Name Phylum Class Individuals % Total Yo QOccurrence Oceurrence
Probythinella louisianae Mol Gast 2583 50.47 50.47 3 100
Texadina sphinctostoma Mol Gast 667 13.03 63.50 3 100
Monocorophium acherusicum Art Mala 624 12.19 75.69 3 100
Cerapus benthophilus Art Mala 283 5.53 81.22 1 33
Hobsonia florida Ann Poly 197 3.85 85.07 3 100
Edotea triloba Art Mala 144 2.81 87.89 3 100
Tubificidae (LPIL) Ann Olig 122 2.38 90.27 3 100
Rangia cuneata Mol Biva 73 1.43 91.70 3 100
Ampharetidae (LPIL) Ann Poly 62 1.21 9291 3 100
Streblospio benedicti Ann Poly 55 1.07 93.98 3 100
Hydrobiidae (LPIL) Mol Gast 39 0.76 94.74 2 67
Grandidierella bonnieroides Art Mala 38 0.74 95.49 2 67
Ceratopogonidae (LPIL) Art Inse 29 0.57 96.05 2 67
Gastropoda (LPIL) Mol Gast 26 0.51 96.56 2 67
Mytilidae (LPIL) Mol Biva 23 0.45 97.01 3 100
Polypedilum scalaenum group Art Inse 23 0.45 97.46 1 33
Mediomastus (LPIL) Ann Poly 19 0.37 97.83 2 67
Coelotanypus (LPIL) Art Inse 18 0.35 98.18 2 67
Rhynchocoela (LPIL) Rhy - 16 0.31 98.50 2 67
Parachironomus (LPIL) Art Inse 15 0.29 98.79 1 33
Podocopida (LPIL) Art Ostr 12 0.23 99.02 2 67
Chironomidae (LPIL) Art Inse 6 0.12 99.14 2 67
Decapoda (LPIL) Art Mala 6 0.12 99.26 3 100
Bivalvia (LPIL) Mol Biva 5 0.10 99.36 2 67
Laeonereis culveri Ann Poly 5 0.10 99.45 2 67
Goeldichironomus (LPIL) Art Inse 4 0.08 99.53 1 33
Lepidoptera (LPIL) Art Inse 3 0.06 99.59 1 33
Polypedilum (LPIL) Art Inse 3 0.06 99.65 2 67
Macoma pulleyi Mol Biva 2 0.04 99.69 1 33
Polypedilum halterale group Art Inse 2 0.04 99.73 1 33
Rictaxis punctostriatus Mol Gast 2 0.04 99.77 1 33
Spionidae (LPIL) Ann Poly 2 0.04 99.80 1 33
Arrenurus (LPIL) Art Arac 1 0.02 99.82 1 33
Goniadides carolinae Ann Poly 1 0.02 99.84 1 33
Heteromastus (LPIL) Ann Poly 1 0.02 99.86 1 33
Labrundinia (LPIL) Art Inse 1 0.02 99.88 1 33
Munna reynoldsi Art Mala 1 0.02 99.90 1 33
Sabaco americanus Ann Poly 1 0.02 99.92 1 33
Syllis cornuta Ann Poly 1 0.02 99.94 1 33
Synelmis acuminata Ann Poly 1 0.02 99.96 1 33
Trichoptera (LPIL) Art Inse 1 0.02 99.98 1 33
Xanthidae (LPIL) Art Mala 1 0.02 100.00 1 33
Taxa Key

Ann = Annelida
Olig = Oligochaeta
Poly = Polychaeta

Art = Arthropoda

Arac = Arachnida

Inse = Insecta

Mala = Malacostraca
Ostr = Ostracoda

Mol = Mollusca

Biva = Bivalvia
Gast = Gastropoda

Rhy = Rhynchococela
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Table 15. Percentage abundance of dominant taxa (>10% of the total) for
the LOOP - Clovelly stations,August 2001.

Taxa

Annelida
Oligochacta
Tubificidae (LPIL)
Polychaeta
Hobsonia florida

Arthropoda
Malacostraca
Grandidierella bonnieroides

Mollusca
Gastropoda
Probythinella louisianae
Texadina sphinctostoma

Monocorophium acherusicum

461

13.2

10.2

26.0

463

12.3

10.6

13.0
46 4

464

14.2

59.8
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Table 16. Summary of benthic macroinfaunal data for the LOOP - Clovelly stations, August 2001.

Taxa Mean Density Total No. Total No. H' J

Station . Densit ) Taxa  Individuals Diversit Evenness
461 A 14 29043  1170.0 0.76

B 19 102 4435

C 21 75 3261

D 13 45 1957

E 15 77 3348
463 A 10 149 6478 114 1.3 5226.1 1241.8 17 601 1.79 0.63

B 12 107 4652

C 13 148 6435

D 12 115 5000

E 10 82 3565
464 A 13 628 27304 16.2 2.8 363739  6550.6 25 4183 1.48 0.46

B 20 810 35217

C 15 969 42130

D 18 997 43348

E 15 779 33870
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Table 17. Results of statistical comparisons of taxa richness and density between station locations for each season.

Location Stations Date Variable Result F Value Prob>F

Clovelly 461(C), 463, 464 August Taxa 463 <462, 464 5.643 0.019
Density 464 > 461, 463 114.344 <0.0001

November Taxa 463 <461, 464 17.630 0.0003
Density 464 > 461 > 463 32.669 <0.0001

June Taxa NS 3.932 0.049

Density 464>463; 461>463 6.296 0.014

Lake Jesse 407(C), 462 August Taxa 2.185 0.178

Density 0.394 0.548

November Taxa 1.624 0.238

Density 0.036 0.853

June Taxa 0.583 0467

Density 1.753 0.222

Brine Diffuser  435(C), 473,474, 475 August Taxa NS 0.120 0.895

Density NS 1.441 0.261

November Taxa NS 1.779 0.184

Density NS 1.965 0.152

June Taxa 435> 473, 474,475 8.128 0.001

Density NS 1.440 0.261

Offshore 481, 482(C), 484 August Taxa 481 > 482, 484 6.407 0.008

Density 481>484; 482>484 3.892 0.039

November Taxa 481 > 482, 484 11.704 0.0006

Density 481 > 482, 484 15.532 0.0001

June Taxa NS 0.815 0.459

Density NS 0.223 0.802

NS = Not significantly different; (C) = Control station
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Table 18. Summary of overall abundance of major benthic macroinfauna taxonomic groups
for the LOOP - Clovelly stations, November 2001.

Total No. Total No.
Taxa % of Total Individual

% of Total

Total 67 ' 5,005
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Table 19. Summary of abundance of major benthic macroinfauna taxonomic groups by station fo:
the LOOP - Clovelly stations, November 2001.

Station Phylum

461

463

464

Annelida

No. of
Taxa

% of Total

No. of
Individuals

% of Total ’

Mollusca 14.0 1.6

Arthropoda 29 674 2184 96.9
Rhynchocoela 1 23 15 0.7

Other Taxa 2 47 6 03

Total 43 2255

Annelida 9 36.0 260 70.7
Mollusca 2 8.0 27 7.3

Arthropoda 14 56.0 81 22.0
Rhynchocoela 0 0.0 0 0.0

Other Taxa 0 0.0 0 0.0

Total 25 368

Annelida 10 28.6 172 52

Mollusca 11 314 1983 604
Arthropoda 12 343 1107 337
Rhynchocoela 0 0.0 0 0.0

Other Taxa 2 5.7 20 0.6

Total 35 3282
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Table 20. Distribution and abundance of families for the LOOP - Clovelly stations, November 2001.

Total No. Cumulative  Station % Station
Individuals % of Total % Occurrence Occurrence

32.65

Gast 1928 32.65 3 100

Corophiidae Art Mala 1307 22.13 54.78 3 100
Chironomidae Art Inse 917 15.53 70.31 3 100
Ampharetidae Ann Poly 352 5.96 76.27 3 100
Idoteidae Art Mala 307 5.20 81.47 3 100
Ceratopogonidac Art Inse 225 3.81 85.28 2 67
Caenidae Art Inse 199 3.37 88.65 2 67
Cytherideidae Art Ostr 162 2.74 91.40 2 67
Aoridac Art Mala 102 1.73 93.12 2 67
Tubificidae Ann Olig 55 0.93 94.06 3 100
Mactridac Mol Biva 54 0.91 9497 2 67
Ischyroceridae Art Mala 53 0.90 95.87 1 33
Other Taxa - — 52 0.88 96.75 2 67
Macrothricidae Art Bran 24 0.41 97.15 1 33
Mytilidae Mol Biva 21 0.36 97.51 3 100
Spionidae Ann Poly 21 0.36 97.87 2 67
Unionicolidae Art Arac 20 0.34 98.20 2 67
Dreissenidae Mol Biva 19 0.32 98.53 1 33
Melitidae Art Mala 16 0.27 98.80 2 67
Leptoceridac Art Inse 15 0.25 99.05 2 67
Pyramidellidae Mol Gast 11 0.19 99.24 1 33
Hydroptilidae Art Inse 10 0.17 9941 i 33
Nereidae Ann Poly 10 0.17 99.58 2 67
Hydrophilidae Art Inse 5 0.08 99.66 1 33
Tellinidac Mol Biva 4 0.07 99.73 1 33
Capitellidae Ann Poly 3 0.05 99.78 2 67
Coenagrionidae Art Inse 3 0.05 99.83 1 33
Erpobdellidae Ann Hiru 3 0.05 99.88 1 33
Hyalellidae Art Mala 2 0.03 99.92 1 33
Anthuridae Art Mala 1 0.02 99.93 1 33
Cirratulidac Ann Poly 1 0.02 99.95 1 33
Pilargiidae Ann Poly 1 0.02 99.97 1 33
Sphaeriidac Mol Biva 1 0.02 99.98 1 33
Viviparidae Mol Gast 1 0.02 100.00 i 33
Taxa Key
Ann = Annclida Art = Arthropoda Mol = Mollusca

Hiru = Hirudinea Arac = Arachnida Biva = Bivalvia

Olig = Oligochacta Bran = Branchiopoda  Gast = Gastropoda

Poly = Polychacta Inse = Insecta

Mala = Malacostraca
Ostr = Ostracoda
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Table 21. Percentage abundance of dominant families (>10% of the total) for
the LOOP - Clovelly stations, November 2001.

Taxa

Annehd;
Polychaeta
Ampharetidae

Arthropoda
Insecta
Chironomidae
Malacostraca
Corophiidae

Molusca

Gastropoda
Hydrobiidae

461

39.1

231

463

464

233

57.1
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Table 22. Distribution and abundance of taxa for the LOOP - Clovelly stations, November 2001.

Taxon N

Amnicola limosa
Texadina sphinctostoma
Corophium (LPIL)
Goeldichironomus (LPIL)
Apocorophium louisianum
Edotea triloba
Apocorophium lacustre
Glyptotendipes (LPIL)
Ceratopogonidae (LPIL)
Caenis diminuta
Haplocytheridea sp. D
Hobsonia florida
Chironomidae (LPIL)
Amphicteis gunneri
Grandidierella bonnieroides
Ampharetidae (LPIL)
Tanytarsus limneticus
Tubificidae (LPIL)
Polypedilum beckae
Mactridae (LPIL)
Hydrobiidae (LPIL)
Cerapus tubularis
Cerapus (LPIL)
Ilyocryptus (LPIL)
Turbellaria (LPIL)
Coelotanypus (LPIL)
Koenikea (LPIL)
Polypedilum scalaenum group
Mpytilopsis leucophaeata
Streblospio benedicti
Oecetis inconspicua complex
Rhynchocoela (LPIL)
Geukensia demissa
Polypedilum (LPIL)
Pyramidellidae (LPIL)
Mulinia lateralis
Orthotrichia (LPIL)
Laeonereis culveri
Melitidae (LPIL)
Mytilidae (LPIL)

Bivalvia (LPIL)
Tanytarsus (LPIL)
Berosus (LPIL)
Phaenopsectra (LPIL)
Melita (LPIL)

Odonata (LPIL)

Tellina (LPIL)
Tubificoides heterochaetus
Enallagma (LPIL)
Erpobdellidae (LPIL)
Mediomastus (LPIL)
Polydora cornuta
Hyalella azteca

Hydrozoa (LPIL)

Melita sp. E

Rangia cuneata
Cirratulidae (LPIL)

Ph

Mol
Mol
Art
Art
Art
Art
Art
Art
Art
Art
Art
Anmn
Art
Anmn
Art
Anmn
Art
Ann
Art
Mol
Mol
Art
Art
Art
Pla
Art
Art
Art
Mol
Ann
Art

Mol
Art
Mol
Mol
Art
Ann
Art
Mol
Mol
Art
Art
Art
Art
Art
Mol
Anmn
Art
Anmn
Ann
Ann
Art
Cni
Art
Mol
Ann

Class

Gast
Gast
Mala
Inse
Mala
Mala
Mala
Inse
Inse
Inse
Ostr
Poly
Inse
Poly
Mala
Poly
Inse
Olig
Inse
Biva
Gast
Mala
Mala
Bran
Turb
Inse
Arac
Inse
Biva
Poly
Inse

Biva
Inse
Gast
Biva
Inse
Poly
Mala
Biva
Biva
Inse
Inse
Inse
Mala
Inse
Biva
Olig
Inse
Hiru
Poly
Poly
Mala
Hydr
Mala
Biva
Poly

Total Ne.
Individuals

1084

9
9
9
7
6
5
5
4
4
4
4
3
3
3
3
2
2
2
2
1

% ofT tal

18.36
13.80
12.24
6.23
5.88
5.20
4.01
3.83
3.81
3.37
2.73
2.46
2.29
1.86
1.73
1.64
1.29
0.86
0.75
0.71
0.49
0.46
0.44
0.41
0.41
0.39
0.34
0.34
0.32
0.29
0.25
0.25
0.20
0.20
0.19
0.17
0.17
0.15
0.15
0.15
0.12
0.10
0.08
0.08
0.07
0.07
0.07
0.07
0.05
0.05
0.05
0.05
0.03
0.03
0.03
0.03
0.02

Cumulative

%

18.36
32.16
44.40
50.64
56.51
61.71
65.72
69.55
73.36
76.73
79.46
81.91
84.20
86.06
87.79
89.43
90.72
91.58
92.33
93.04
93.53
93.99
94.43
94.83
95.24
95.63
95.97
96.31
96.63
96.92
97.17
97.43
97.63
97.83
98.02
98.19
98.36
98.51
98.66
98.81
98.93
99.03
99.12
99.20
99.27
99.34
99.41
99.48
99.53
99.58
99.63
99.68
99.71
99.75
99.78
99.81
99.83

Occurrence Occurrence

Station % Station

el S B e O B e O R i el A ROV SO Rl S i B P 2 SO R (S I P ROV I S R i OV IV R S S SRR SR S S R S S R R S
N
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Table 22 continued:

Total No. Cumulative Station % Station
Taxon Name Phylum Class Individuals % of Total ) Occurrence Occurrence
Cyathura polita Art Mala 1 0.02 99.85 1 33
Dipolydora socialis Ann Poly 1 0.02 99.86 1 33
Haplocytheridea setipunctata Art Ostr 1 0.02 99.88 1 33
Melita intermedia Art Mala 1 0.02 99.90 1 33
Nereididae (LPIL) Ann Poly 1 0.02 99.92 1 33
Parachironomus directus Art Inse 1 0.02 99.93 1 33
Parandalia tricuspis Ann Poly 1 0.02 99.95 1 33
Sphaerium (LPIL) Mol Biva 1 0.02 99.97 1 33
Tanypus neopunctipennis Art Inse 1 0.02 99.98 1 33
Viviparidae (LPIL) Mol Gast 1 0.02 100.00 1 33

Taxa Key

Ann = Annelida
Hiru = Hirudinea
Olig = Oligochaeta
Poly = Polychaeta

Art = Arthropoda

Arac = Arachnida

Bran = Branchiopoda
Inse = Insecta

Mala = Malacostraca
Ostr = Ostracoda

Cni = Cnidaria
Hydr = Hydrozoa

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Pla = Platyhelminthes
Turb = Turbellaria

Rhy = Rhynchocoela
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Table 23. Percentage abundance of dominant taxa (>10% of the total)
for the LOOP - Clovelly stations, November 2001.

Taxa

Annellda

Polychaeta
Ampharetidae (LPIL)
Amphicteis gunneri
Hobsonia florida

Arthropoda
Insecta
Goeldichironomus (LPIL)
Malacostraca
Corophium (LPIL)

usca
Gastropoda
Amnicola limosa
Texadina sphinctostoma

461

16.2

14.5

463

226
16.0
204

464

11.9

33.0
24.0
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Table 24. Summary of benthic macroinfaunal data for the LOOP - Clovelly stations, November 2001.

Mean Taxa Mean Density Total No. Total No. H' J
No. Taxa (SD) D sjty (SD) Taxa Individuals Diversity’ Evenne

Station Rep Taxa Indvs Density

23 376 3760

A 1665.2 43 2255 2. 0.71
B 24 378 3780
C 25 527 5270
D 32 701 7010
E 24 273 2730
463 A 13 71 710 124 42 736.0 703.5 25 368 229 0.71
463 B 17 192 1920
463 C 11 34 340
463 D 6 10 100
463 E 15 61 610
464 A 22 594 5940 23.0 32 6564.0 862.7 35 3282 2.07 0.58
464 B 23 682 6820
464 C 28 796 7960
464 D 19 590 5900
464 E 23 620 6200
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Table 25. Summary of overall abundance of major benthic macroinfaunal taxonomic groups for
the LOOP - Clovelly stations, June 2002.

Total No. Total No.
T xa % of Total / Individuals

% of Total ”

Total 74 ' 1743
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Table 26. Summary of abundance of major benthic macroinfaunal taxonomic groups by station for
the LOOP - Clovelly stations, June 2002.

No. of No. of
Station Taxa Taxa % of Total Individuals % of Total

461 Annelida 4 12.9 37 73
Mollusca 5 16.1 118 23.1
Arthropoda 22 71.0 355 69.6
Other Taxa 0 0.0 0 0.0
Total 31 510

463 Annelida 12 30.0 160 46.5
Mollusca 3 7.5 22 6.4
Arthropoda 24 60.0 158 459
Other Taxa 1 25 4 12
Total 40 344

464 Annelida 14 318 112 12.6
Mollusca 9 20.5 402 452
Arthropoda 19 432 371 417
Other Taxa 2 4.5 4 04
Total 44 889
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Table 27. Distribution and abundance of families for the LOOP - Clovelly stations, June 2002.

No. of Cumulative  Station % Station
Class Individuals % of Total % Occurrence Occurrence
Biva 12. 3

Chironomidae Art Inse 22.55 3 100
Anthuridae Art Mala 8.95 31.50 1 33
Corophiidae Art Mala 8.15 39.64 3 100
Ampharetidae Ann Poly 7.75 47.39 3 100
Hydrobiidae Mol Gast 6.88 54.27 3 100
Gammaridae Art Mala 6.83 61.10 3 100
Mactridae Mol Biva 6.31 67.41 3 100
Ceratopogonidae Art Inse 6.14 73.55 2 67
Mytilidae Mol Biva 522 78.77 1 33
Tubificidae Ann Olig 4.76 83.53 3 100
Idoteidae Art Mala 2.98 86.52 1 33
Melitidae Art Mala 241 88.93 2 67
Spionidae Amn Poly 2.29 91.22 2 67
Nereidae Ann Poly 1.89 93.12 3 100
Caenidae Art Inse 1.38 94.49 1 33
Aoridae Art Mala 1.09 95.58 3 100
Phyllodocidae Ann Poly 0.80 96.39 1 33
Other Taxa — — i1 0.63 97.02 2 67
Unionicolidae Art Arac 10 0.57 97.59 1 33
Munnidae Art Mala 6 0.34 97.93 3 100
Cytherideidae Art Ostr 6 0.34 98.28 2 67
Neritidae Mol Gast 6 0.34 98.62 1 33
Coenagrionidae Art Inse 5 0.29 98.91 1 33
Xanthidae Art Mala 5 0.29 99.20 1 33
Ischyroceridae Art Mala 3 0.17 99.37 1 33
Palaemonidae Art Mala 3 0.17 99.54 1 33
Pilargiidae Ann Poly 2 0.11 99.66 2 67
Sphaeromatidae Art Mala 2 0.11 99.77 1 33
Capitellidae Ann Poly 1 0.06 99.83 1 33
Ampeliscidae Art Mala 1 0.06 99.89 1 33
Nannastacidae Art Mala 1 0.06 99.94 1 33
Planorbidae Mol Gast 1 0.06 100.00 1 33
Taxa Key

Ann = Annelida

Olig = Oligochaeta

Poly = Polychaeta

Art = Arthropoda

Arac = Arachnida

Inse = Insecta

Mala = Malacostraca

Ostr = Ostracoda

Mol = Mollusca

Biva = Bivalvia
Gast = Gastropoda
Rhy = Rhynchocoela
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Table 28. Percentage abundance of dominant families (>10% of the total) for the
LOOP - Clovelly stations, June 2002.

Taxa 461 463 464
Annelida
Oligochacta
Tubificidae 18.0
Polychaeta

Ampharetidae ‘, 18.6

Arthropoda
Insecta
Ceratopogonidae 10.6 154
Chironomidae 253 12.5
Malacostraca
Anthuridae 17.5
Corophiidae 12.2 10.1
Gammaridae 222
Mollusca
Bivalvia
Dreissenidae 232
Mactridae 10.7
Mytilidae 10.2
Gastropoda
Hydrobiidae 22.5
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Table 29. Distribution abundance of taxa for the LOOP - Clovelly stations, June 2002.

Taxon Name

Mytilopsis leucophaeata
Cyathura polita
Gammarus mucronatus
Ceratopogonidae (LPIL)
Rangia cuneata
Pyrogophorus platyrachis
Ampharetidae (LPIL)
Ischadium recurvum
Apocorophium lacustre
Apocorophium louisianum
Edotea triloba
Tubificoides heterochaetus
Tubificidae (LPIL)
Chironomus (LPIL)
Parachironomus directus
Laeonereis culveri
Amphicteis gunneri
Tanytarsus limneticus
Dipolydora socialis
Caenis diminuta
Chironomidae (LPIL)
Hydrobiidae (LPIL)
Labrundinia (LPIL)
Grandidierella bonnieroides
Hobsonia florida
Melitidae (LPIL)

Melita (LPiL)
Phyllodocidae (LPIL)
Polydora cornuta
Koenikea (LPIL)

Melita intermedia
Corophium (LPIL)
Polypedilum scalaenum group
Dicrotendipes (LPIL)
Uromunna reynoldsi
Haplocytheridea sp. D
Neritina usnea

Enallagma (LPIL)
Mactridae (LPIL)
Rhynchocoela (LPIL)
Rhithropanopeus harrisii
Streblospio benedicti
Coelotanypus (LPIL)
Endochironomus (LPIL)
Goeldichironomus (LPIL)
Phaenopsectra (LPIL)
Cerapus benthophilus
Mytilidae (LPIL)
Turbellaria (LPIL)
Hypereteone heteropoda
Parandalia tricuspis
Nanocladius (LPIL)
Tanypus (LPIL)
Tanytarsus (LPIL)

Phylum

Mol
Art

Art
Mol
Mol
Ann
Mol
Art

Art
Ann
Anmn

Art
Ann
Ann

Art
Anmn

Art
Mol

Art
Anmn

Art
Ann
Anmn

Art

Art

Art

Art

Art

Art
Mol
Art
Mol

Art
Anmn
Art
Art
Art

Art
Mol
Pla
Ann
Anmn
Art
Art
Art

Class

Mala
Mala

Inse
Biva
Gast
Poly
Biva
Mala
Mala
Mala
Olig
Olig
Inse
Inse
Poly
Poly
Inse
Poly
Inse
Inse
Gast
Inse
Mala
Poly
Mala
Mala
Poly
Poly
Arac
Mala
Mala
Inse
Inse
Mala
Ostr
Gast
Inse
Biva

Mala
Poly
Inse
Inse
Inse
Inse
Mala
Biva
Turb
Poly
Poly
Inse
Inse
Inse

No. of
Individuals % of Total

214
156
118
107
105
97
88
88
71
63
52
44
39
38
38
31
28
28
26
24
22
21
19
19
18
17
15
12
11
10

RMRRNRNRDWWLWLWLLLWENNUNRNNRN 0D

12.28
8.95
6.77
6.14
6.02
5.57
5.05
5.05
4.07
3.61
298
252
224
2.18
2.18
1.78
161
161
1.49
138
1.26
1.20
1.09
1.09
1.03
0.98
0.86
0.69
0.63
0.57
0.57
0.46
0.40
034
034
034
034
0.29
0.29
0.29
0.23
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.11
0.11
0.11
0.11
0.11

Cumulative

%

12.28
21.23
28.00
34.14
40.16
4573
50.77
55.82
59.90
63.51
66.49
69.02
71.26
73.44
75.62
77.40
79.00
80.61
82.10
83.48
84.74
85.94
87.03
88.12
89.16
90.13
90.99
91.68
92.31
92.89
93.46
93.92
94.32
94.66
95.01
95.35
95.70
95.98
96.27
96.56
96.79
96.96
97.13
97.30
97.48
97.65
97.82
97.99
98.16
98.28
98.39
98.51
98.62
98.74

Station % Station
Occurrence Occurrence

100
33
100
67
100
67
100
33
67
100
33
67
100
67
67
67
100
33
67
33
67
67
33
100
67
33
67
33
67
33
67
67
67
67
100
67
33
33
33
67
33
67
33
67
33
67
33
33
33
33
67
33
33
33
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Table 29 continued:

No. of Cumulative  Station % Station

Taxon Name Phylum Class  Individuals % of Total %o Occurrence Occurrence
Cassidinidea ovalis Art Mala 2 0.11 98.85 1 33
Macrobrachium ohione Art Mala 2 0.11 98.97 1 33
Hirudinea (LPIL) Ann Hiru 1 0.06 99.02 1 33
Asabellides oculata Ann Poly 1 0.06 99.08 1 33
Mediomastus (LPIL) Ann Poly 1 0.06 99.14 1 33
Nereis (LPIL) Ann Poly 1 0.06 99.20 1 33
Nereis succinea Ann Poly 1 0.06 99.25 1 33
Odonata (LPIL) Art Inse 1 0.06 99.31 1 33
Polypedilum (LPIL) Art Inse 1 0.06 99.37 1 33
Polypedilum halterale group Art Inse 1 0.06 99 43 1 33
Procladius (LPIL) Art Inse 1 0.06 99.48 1 33
Almyracuma proximoculi Art Mala 1 0.06 99.54 1 33
Ampelisca abdita Art Mala 1 0.06 99.60 1 33
Gammarus (LPIL) Art Mala 1 0.06 99.66 1 33
Macrobrachium (LPIL) Art Mala 1 0.06 99.71 1 33
Xanthidae (LPIL) Art Mala 1 0.06 99.77 1 33
Ostracoda (LPIL) Art Ostr 1 0.06 99.83 1 33
Planorbidae (LPIL) Mol Gast 1 0.06 99.89 1 33
Probythinella louisianae Mol Gast 1 0.06 99.94 1 33
Texadina sphinctostoma Mol Gast 1 0.06 100.00 1 33
Taxa Key
Ann = Annelida Art = Arthropoda Mol = Mollusca Pla = Platyhelminthes

Hiru = Hirudinea Arac = Arachnida Biva = Bivalvia Turb = Turbellaria

Olig = Oligochaeta Inse = Insecta Gast = Gastropoda Rhy = Rhynchococela

Poly = Polychaeta Mala = Malacostraca

Ostr = Ostracoda
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Table 30. Percentage abundance of dominant taxa (>10% of the total)
for the LOOP - Clovelly stations, June 2002.

Taxa

Annelida
Polychaeta
Ampharetidae (LPIL)

Arthropoda
Insecta
Ceratopogonidae (LPIL)
Malacostraca
Cyathura polita
Gammarus mucronatus

Mollusca
Bivalvia
Mytilopsis leucophaeata
Rangia cuneata
Gastropoda
Pyrogophorus platyrachis

461 463 464

12.8
10.6 154
17.5
222
232
10.1
18.8
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Table 31. Summary of benthic macroinfaunal data for the LOOP - Clovelly stations, June 2002.

Mean Taxa  Mean Density Total No. Total No. H' J'
o. Taxa (SD) Density (SD) Taxa  Individuals Diversity Eve

Station Rep Taxa Indvs De

21 142 617391 152 51 44348 13440 31 510

461 A 0.
B 10 76 3304.35
C 10 66  2869.57
D 19 115 5000
E 16 111 4826.09
463 A 17 81  3521.74 16.0 1.6 29913 7407 40 344 2.85 0.77
B 15 39 1695.65
C 16 76 3304.35
D 18 77 3347.83
E 14 71 3086.96
464 A 24 180  7826.09 218 53 77304  3421.1 44 889 2.64 0.70
B 22 224 9739.13
C 19 202 878261
D 29 240 104348
E 16 43 1869.57
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Table 32. Station location and sediment composition data for the LOOP - Lake Jesse stations, August 2001.

Median
% % % % USACE Particle Interstitial

Station  Latitude  Longitude | Gravel Sand Silt Clay Description Size (phi) pH

407  N2925472 W90.18943 | 000 741 4929 4330  siltyclay  6.687 7.20
462 N2925472 W90.19611 | 0.00 1387 3409 52.04 clay 8.456 7.22
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Table 33. Station location and sediment composition data for the LOOP - Lake Jesse stations, November 2001.

Station

407

462

Latitude  Longitude
N29.25472  W90.18943

N29.25472  W90.19611

Median
% % % % USACE Particle Interstitial
Gravel Sand Silt Clay Description Size (phi) pH

000 869 6223 2908 clayeysit 6708 7.04

0.00 20.71 51.67 27.62  clayeysilt 6.546 7.6
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Table 34. Station location and sediment composition data for the LOOP - Lake Jesse stations, June 2002.

Station

407

462

Latitude  Longitude
N29.25472  W90.18943

N29.25472  W90.19611

Median
% % % % USACE Particle Interstitial
Gravel Silt Clay Description Size (phi)

Sand pH

000 687 4970 4343  siltyclay  7.118 7.42

0.00 1232 3820 4948 silty clay 7.897 7.29
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Table 35. Environmental data for the LOOP-Lake Jesse stations, August 2001.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover Height Depth
Station (mm of Hg) °C) (kts)

Direction % (m) (m}

407 30.06 34 10 NE 25 0.1 025

462 30.05 35 10 NE 30 0.1 0.25
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Table 36. Water quality data for the LOOP - Lake Jesse stations, August 2001.

Time Depth Temp Sal Conductivity DO
Station (24hr) (m) (°C) uS/cm (mg/D

% DO

32.60

surface

) ) 7.8
bottom 1.4 31.8 4.67 71.80 7.8 20.3 32.50
462 surface 1430 0.5 32.0 6.88 106.00 7.8 20.2 32.37
bottom 1.3 32.0 6.84 105.00 7.8 20.2 32.40

ED_001774D_00023088-00099





Table 37. Environmental data for the LOOP-Lake Jesse stations, November 2001.

Barometric Air Wind Cloud
Pressure Temperature Speed Wind Cover
Station (mm of Hg) °O) (kts) Direction %
407 30.14 23 10 SE
462 30.14 24 9 SE 75

Wave
Height
(m)

0.1

0.1

Secchi
Depth
(m)

60

0.60
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Table 38. Water quality data for the LOOP - Lake Jesse stations, November 2001.

Time Depth Temp Sal Conductivity DO
Station (24hr) (m) (&) uS/cm (mg/h) % DO

surface " ) 20?7

7.8 }
bottom 0.9 20.7 6.87 86.80 7.8 213 33.98
462 surface 945 0.2 20.7 6.89 85.80 7.8 20.2 32.37
bottom 1.0 20.7 7.38 91.20 7.8 20.2 32.40
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Table 39. Environmental data for the LOOP- Lake Jesse stations, June 2002.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover Height Depth

Station (mm of Hg) °O) (kts) Direction % (m) (m)

462 29.92 32 calm E 25 0 0.10
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Table 40. Water quality data for the LOOP - Lake Jesse stations, June 2002.

Time Depth Temp
Station (24hr) (m)
407 gurface . .
bottom 1.0 30.6
462 surface 1440 03 30.6
bottom 1.2 30.6

Sal

(ppY)

537
4.94

5.39
5.33

Conductivity
uS/cm

80.70
75.20

82.10
80.17

DO
(mg/l)

72
7.2

7.6
7.6

% DO

18.6

18.6 29.99
18.7 30.26
18.7 30.26
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Table 41. Summary of overall abundance of major benthic macroinfauna taxonomic groups
for the LOOP - Lake Jesse stations, August 2001.

Total No. Total No.
Taxa Taxa % Total Individuals % Total

23 191 275
442 365 525
7.0 21 3.0
7.0 16 23
302 38 12.7
23 1 0.1
- 1
. 12
Total 43 695
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Table 42. Summary of abundance of major benthic macroinfauna taxonomic groups by station for
the LOOP - Lake Jesse stations, August 2001.

Station Taxa

407

462

No. of No. of

Taxa % of Total Individuals % of Total
Annelida 17 297
Mollusca 4 13
Arthropoda 11 314 56
Echinodermata 1 29 1
Other Taxa 2 57 7
Total 35 374
Annelida 14 483 259 80.7
Mollusca 5 172 24 7.5
Arthropoda 8 27.6 33 10.3
Echinodermata 0 0.0 0 0.0
Other Taxa 2 6.9 5 1.6
Total 29 321
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Table 43. Distribution and abundance of families for the LOOP - Lake Jesse stations, August 2001.

No. of Cumulative  Station  Station %
Family Phylum Class  Individuals % of Total % Occurrence Occurrence

Tubificidae

2

Capitellidae Ann Poly 154 2 100
Spionidae Ann Poly 77 11.08 2 100
Cossuridae Ann Poly 61 8.78 2 100
Leuconidae Art Mala 30 432 2 100
Goniadidae Ann Poly 28 4.03 2 100
Other Taxa — — 26 3.74 2 100
Mysidae Art Mala 21 3.02 2 100
Orbiniidae Ann Poly 20 2.88 2 100
Hesionidae Ann Poly 16 2.30 2 100
Mytilidae Mol Biva 12 1.73 2 100
Corophiidac Art Mala 11 1.58 1 50
Bodotriidae Art Mala 10 1.44 1 50
Tubulanidae Rhy Anop 7 1.01 2 100
Ampeliscidae Art Mala 4 0.58 2 100
Ogyrididae Art Mala 4 0.58 2 100
Pyramidellidae Mol Gast 4 0.58 1 50
Idoteidac Art Mala 3 043 2 100
Amphinomidae Ann Poly 2 0.29 2 100
Aoridac Art Mala 2 0.29 i 50
Glyceridae Ann Poly 2 0.29 2 100
Nereidae Ann Poly 2 0.29 1 50
Vitrinellidae Mol Gast 2 0.29 1 50
Alpheidac Art Mala 1 0.14 1 50
Lumbrineridac Ann Poly 1 0.14 1 50
Pilargiidae Ann Poly 1 0.14 1 50
Pinnotheridac Art Mala 1 0.14 1 50
Polynoidae Ann Poly 1 0.14 1 50
Sarsiellidae Art Ostr 1 0.14 1 50
Taxa Key
Ann = Annclida Mol = Mollusca

Olig = Oligochacta Biva = Bivalvia

Poly = Polychacta Gast = Gastropoda
Art = Arthropoda Rhy = Rhynchocoela

Mala = Malacostraca Anop = Anopla

Ostr = Ostracoda
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Table 44. Percentage abundance of dominant families (10% of the total) for
the LOOP - Lake Jesse stations, August 2001.

Taxa

Annelida
Oligochacta

Polychaeta

Tubificidae

Capitellidae
Cossuridae
Spionidae

407

25.7

251
11.0

462

296

18.7

16.2
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Table 45. Distribution and abundance of taxa for the LOOP - Lake Jesse stations, August 2001.

No. of Cumulative Station Station %
Taxon Name Phylum Class Individuals % of Total Yo Occurrence Occurrence
Tubifl (LPI A Olig 191 27.48 2 100
Mediomastus (LPIL) Ann Poly 131 18.85 46.33 2 100
Cossura delta Ann Poly 61 8.78 55.11 2 100
Streblospio benedicti Ann Poly 42 6.04 61.15 2 100
Carazziella hobsonae Ann Poly 31 4.46 65.61 2 100
Leucon americanus Art Mala 30 432 69.93 2 100
Glycinde solitaria Ann Poly 28 4.03 73.96 2 100
Mediomastus californiensis Ann Poly 21 3.02 76.98 2 100
Leitoscoloplos robustus Ann Poly 19 2.73 79.71 2 100
Americamysis bahia Art Mala 18 2.59 82.30 2 100
Podarkeopsis levifuscina Ann Poly 16 2.30 84.60 2 100
Mytilidae (LPIL) Mol Biva 11 1.58 86.19 2 100
Apocorophium louisianum Art Mala 10 1.44 87.63 1 50
Cyclaspis varians Art Mala 10 1.44 89.06 1 50
Gastropoda (LPIL) Mol Gast 10 1.44 90.50 2 100
Bivalvia (LPIL) Mol Biva 9 1.29 91.80 2 100
Tubulanus (LPIL) Rhy Anop 7 1.01 92.81 2 100
Rhynchocoela (LPIL) Rhy - 5 0.72 93.53 2 100
Ampelisca abdita Art Mala 4 0.58 94.10 2 100
Odostomia (LPIL) Mol Gast 4 0.58 94.68 1 50
Ogyrides alphaerostris Art Mala 4 0.58 95.25 2 100
Edotea triloba Art Mala 3 0.43 95.68 2 100
Mysidae (LPIL) Art Mala 3 0.43 96.12 1 50
Paraprionospio pinnata Ann Poly 3 0.43 96.55 1 50
Aoridae (LPIL) Art Mala 2 0.29 96.83 1 50
Glycera americana Ann Poly 2 0.29 97.12 2 100
Nereis succinea Ann Poly 2 0.29 97.41 1 50
Paramphinome sp. B Ann Poly 2 0.29 97.70 2 100
Vitrinellidae (LPIL) Mol Gast 2 0.29 97.99 1 50
Alpheus (LPIL) Art Mala 1 0.14 98.13 1 50
Amygdalum papyria Mol Biva 1 0.14 98.27 1 50
Capitellidae (LPIL) Ann Poly 1 0.14 98.42 1 50
Corophium (LPIL) Art Mala 1 0.14 98.56 1 50
Decapoda (LPIL) Art Mala 1 0.14 98.71 1 50
Eusarsiella zostericola Art Ostr 1 0.14 98.85 1 50
Heteromastus filiformis Ann Poly 1 0.14 98.99 1 50
Leitoscoloplos (LPIL) Ann Poly 1 0.14 99.14 1 50
Malmgreniella taylori Ann Poly 1 0.14 99.28 1 50
Ophiuroidea (LPIL) Ech Ophi 1 0.14 99.42 1 50
Pinnixa (LPIL) Art Mala 1 0.14 99.57 1 50
Prionospio (LPIL) Ann Poly 1 0.14 99.71 1 50
Scoletoma verrilli Ann Poly 1 0.14 99.86 1 50
Sigambra grubii Ann Poly 1 0.14 100.00 1 50
Taxa Key

Ann = Annelida
Olig = Oligochaeta
Poly = Polychaeta
Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Art = Arthropoda

Mala = Malacostraca

Ostr = Ostracoda
Ech = Echinodermata

Ophi = Ophiuroidea
Rhy = Rhynchocoela

Anop = Anopla
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Table 46. Percentage abundance of dominant taxa (>10% of the total)
for the LOOP - Lake Jesse stations, August 2001.

Taxa

Annelida
Oligochacta

Polychaeta

Tubificidae (LPIL)

Cossura delta
Mediomastus (LPIL)

407

25.7

11.0
21.7

462

29.6

15.6
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Table 47. Summary of benthic macroinfaunal data for the LOOP - Lake Jesse stations, August 2001.

Mean Taxa Mean Density Total No. Total No. H' J'
o. Taxa (SD) Densit (SD) Taxa _ Individuals Diversity Evenness

Station Re

Taxa Indvs

407 17 1206.2 35

A 256522 - 32522

B 15 90 3913.04

C 14 40 1739.13

D 16 73 317391

E 20 112 4869.57

462 A 13 64 2782.61 134 3.9 27913 1113.8 29 321 2.50 0.74

B 13 56 243478

C 19 &5 3695.65

D 14 90 3913.04

E 8 26 1130.43
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Table 48 Summary of overall abundance of major benthic macroinfauna taxonomic groups
for the LOOP - Lake Jesse stations, November 2001.

Total. No Total. No
Taxa % Total Individuals % Total

19 33 6.0
37.0 351 637
1.1 14 25
13.0 18 33
37 2 0.4
185 87 15.8
37 4 0.7
19 4 0.7

19 3 05
74 35 6.4

551

ED_001774D_00023088-00111





Table 49. Summary of abundance of major benthic macroinfauna taxonomic groups by station for
the LOOP - Lake Jesse stations, November 2001.

Station

407

462

No. of No. of
Taxa Taxa % of Total Individuals % of Total
Annelida 1 )
Mollusca 5 37
Arthropoda 8 222 23.0
Echinodermata 1 2.8 03
Rhynchocoela 2 5.6 1.6
Other Taxa 2 56 10.2
Total 36 322
Annelida 13 37.1 187 81.7
Mollusca 10 28.6 20 8.7
Arthropoda 7 20.0 15 6.6
Echinodermata 2 57 3 13
Rhynchocoela 1 29 2 0.9
Other Taxa 2 5.7 2 09
Total 35 229
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Table 50. Distribution and abundance of families for the LOOP - Lake Jesse stations, November 2001.

No. of Cumulative  Station % Station
Family Phylum Class Individuals % of Total % Occurrence Occurrence

Capitellidac Ann Poly 188 34.12 34.12 100

2

Cossuridae Ann Poly 68 12.34 46.46 2 100
Corophiidae Art Mala 64 11.62 58.08 2 100
Other Taxa Ech Ophi 48 8.71 66.79 2 100
Tubificidae Ann Olig 33 5.99 72.78 2 100
Spionidae Ann Poly 28 5.08 77.86 2 100
Hesionidae Ann Poly 17 3.09 80.94 2 100
Goniadidae Ann Poly 15 2.72 83.67 2 100
Lumbrineridae Ann Poly 12 2.18 85.84 2 100
Pyramidellidae Mol Gast 10 1.81 87.66 2 100
Leuconidae Art Mala 9 1.63 89.29 2 100
Amphinomidae Ann Poly 7 1.27 90.56 2 100
Mactridae Mol Biva 5 0.91 91.47 1 50
Ogyrididae Art Mala 5 0.91 92.38 2 100
Orbiniidae Ann Poly 5 0.91 93.28 1 50
Idoteidae Art Mala 4 0.73 94.01 1 50
Maldanidae Ann Poly 4 0.73 94.74 1 50
Scaphandridae Mot Gast 4 0.73 95.46 2 100
Tubulanidae Rhy Anop 4 0.73 96.19 2 100
Ampeliscidae Art Mala 2 0.36 96.55 2 100
Amphiuridae Ech Ophi 2 0.36 96.91 1 50
Chactopteridae Ann Poly 2 0.36 97.28 1 50
Glyceridae Ann Poly 2 0.36 97.64 1 50
Nassariidae Mol Gast 2 0.36 98.00 1 50
Polynoidae Ann Poly 2 0.36 98.37 1 50
Tellinidae Mol Biva 2 0.36 98.73 1 50
Aeginellidae Art Mala 1 0.18 98.91 1 50
Bodotriidae Art Mala 1 0.18 99.09 1 50
Caenidae Art Inse 1 0.18 99.27 1 50
Chironomidae Art Inse 1 0.18 99 .46 1 50
Mytilidae Mol Biva 1 0.18 99.64 1 50
Pilargiidae Ann Poly 1 0.18 99.82 1 50
Ungulinidae Mol Biva 1 0.18 100.00 1 50
Taxa Key
Ann = Annelida Ech = Echinodermata Rhy = Rhynchocoela

Olig = Oligochacta Ophi = Ophiuroidea Anop = Anopla

Poly = Polychaeta
Mol = Mollusca
Art = Arthropoda Biva = Bivalvia
Inse = Insecta Gast = Gastropoda
Mala = Malacostraca
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Table 51. Percentage abundance of dominant families (10% of the total) for the LOOP -

Lake Jesse stations, November 2001.

Taxa

Annelida
Polychaeta
Capitellidae
Cossuridae

Arthropoda
Malacostraca
Corophiidae

Other Taxa

407

255

18.6

13.0

462

46.3
15.7
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Table 52. Distribution and abundance of taxa for the LOOP - Lake Jesse stations, November 2001.

No. of Cumulative Station % Station

Taxon Name Phylum Class Individuals % of Total % Occurrence Occurrence

Mediomastus (LPH;) Ann Poly 184 3339 1339

2 100

Cossura delta Ann Poly 68 12.34 45.74 2 100
Apocorophium lacustre Art Mala 43 7.80 53.54 2 100
Tubificidae (LPIL) Ann Olig 33 5.99 59.53 2 100
Ascidiacea (LPIL) Cho Asci 31 5.63 65.15 1 50
Corophium (LPIL) Art Mala 21 3.81 68.97 1 50
Glycinde solitaria Ann Poly 15 2.72 71.69 2 100
Streblospio benedicti Ann Poly 14 2.54 74.23 2 100
Scoletoma verrilli Ann Poly 12 2.18 76.41 2 100
Leucon americanus Art Mala 9 1.63 78.04 2 100
Parahesione luteola Ann Poly 9 1.63 79.67 1 50
Paraprionospio pinnata Ann Poly 9 1.63 81.31 2 100
Podarkeopsis levifuscina Ann Poly 8 1.45 82.76 2 100
Paramphinome sp. B Ann Poly 7 1.27 84.03 2 100
Bivalvia (LPIL) Mol Biva 5 091 84.94 2 100
Odostomia (LPIL) Mol Gast 5 091 85.84 2 100
Ogyrides alphaerostris Art Mala 5 0.91 86.75 2 100
Carazziella hobsonae Ann Poly 4 0.73 87.48 1 50
Edotea triloba Art Mala 4 0.73 88.20 1 50
Leitoscoloplos (LPIL) Ann Poly 4 0.73 88.93 1 50
Mactridae (LPIL) Mol Biva 4 0.73 89.66 1 50
Maldanidae (LPIL) Ann Poly 4 0.73 90.38 1 50
Tubulanus (LPIL) Rhy Anop 4 0.73 91.11 2 100
Turbonilla (LPIL) Mol Gast 4 0.73 91.83 1 50
Mediomastus californiensis Ann Poly 3 0.54 92.38 2 100
Rhynchocoela (LPIL) Rhy - 3 0.54 92.92 1 50
Acteocina (LPIL) Mol Gast 2 0.36 93.28 1 50
Acteocina canaliculata Mol Gast 2 0.36 93.65 1 50
Amphiuridae (LPIL) Ech Ophi 2 0.36 94.01 1 50
Gastropoda (LPIL) Mol Gast 2 0.36 94.37 1 50
Glycera americana Ann Poly 2 0.36 94.74 1 50
Malmgreniella taylori Ann Poly 2 0.36 95.10 1 50
Nassarius (LPIL) Mol Gast 2 0.36 95.46 1 50
Ophiuroidea (LPIL) Ech Ophi 2 0.36 95.83 2 100
Sipuncula (LPIL) Sip - 2 0.36 96.19 1 50
Spiochaetopterus oculatus Ann Poly 2 0.36 96.55 1 50
Tellina (LPIL) Mol Biva 2 0.36 96.91 1 50
Ampelisca (LPIL) Art Mala 1 0.18 97.10 1 50
Ampelisca abdita Art Mala 1 0.18 97.28 1 50
Amygdalum papyria Mol Biva 1 0.18 97.46 1 50
Ancistrosyllis hartmanae Ann Poly 1 0.18 97.64 1 50
Caenis dimimitta Art Inse 1 0.18 97.82 1 50
Cumacea (LPIL) Art Mala 1 0.18 98.00 1 50
Cyclaspis varians Art Mala 1 0.18 98.19 1 50
Diplodonta (LPIL) Mol Biva 1 0.18 98.37 1 50
Heteromastus filiformis Ann Poly 1 0.18 98.55 1 50
Hydrozoa (LPIL) Cni Hydr 1 0.18 98.73 1 50
Leitoscoloplos robustus Ann Poly 1 0.18 98.91 1 50
Mulinia lateralis Mol Biva 1 0.18 99.09 1 50
Paracaprella tenuis Art Mala 1 0.18 99.27 1 50
Polypedilum (LPIL) Art Inse 1 0.18 99.46 1 50
Pyramidellidae (LPIL) Mol Gast 1 0.18 99.64 1 50
Spionidae (LPIL) Ann Poly 1 0.18 99.82 1 50
Turbellaria (LPIL) Pla Turb 1 0.18 100.00 1 50
Taxa Key
Ann = Annelida Cho = Chordata Mol = Mollusca Rhy = Rhynchocoela

Olig = Oligochaeta Asci = Ascidiacea Biva = Bivalvia Anop = Anopla

Poly = Polychaeta Gast = Gastropoda

Cni = Cnidaria Sip = Sipuncula

Art = Arthropoda Hydr = Hydrozoa Pla = Platyhelminthes

Inse = Insecta Turb = Turbellaria

Mala = Malacostraca Ech = Echinodermata

Ophi = Ophiuroidea
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Table 53. Percentage abundance of dominant taxa (>10% of the total) for the LOOP - Lake Jesse

stations, November 2001.

Taxa

Annehda
Polychaeta

Cossura delta
Mediomastus (LPIL)

Arthi’opOﬂa
Malacostraca
Apocorophium lacustre

245

12.1

462

15.7
459
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Table 54. Summary of benthic macroinfaunal data for the LOOP - Lake Jesse stations, November 2001

Mean Taxa Mean Density Total No. Total No. H' J

(SD) Density (SD) Taxa Individuals Diversity Evenness

2800.0 9519 36 322 271 0.76

A
B
C 12 1869.57
D 14 97  4217.39
E 15 46 2000
462 A 15 39 1695.65 14.0 3.1 19913 9797 35 229 2.25 0.63
B 18 52
C 10 42
D 12 17
E 15 79
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Table 55. Summary of overall abundance of major benthic macroinfaunal taxonomic
groups for the LOOP - Lake Jesse stations, June 2002.

Total No. Total No.
Taxa ,’% Total Individual % Total

Total 45 ' 938
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Table 56. Summary of abundance of major benthic macroinfaunal taxonomic groups by stations for
the LOOP - Lake Jessc stations, June 2002.

No. of No. of

Staﬁon Taxa Taxa % of Total Individuals % of Total ;

407  Annclida 16 55.2 278

Mollusca 3 103 17
Arthropoda 7 24.1 41 i
Echinodermata 0 0.0 0 0.0
Other Taxa 3 103 155 31.6
Total 29 491

462 Annelida 17 48.6 242 54.1
Mollusca 7 20.0 22 49
Arthropoda 6 17.1 39 8.7
Echinodermata 1 29 1 02
Other Taxa 4 114 143 32.0
Total 35 447
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Table 57. Distribution and abundance of families for the LOOP - Lake Jesse stations, June 2002.

No. of Cumulative  Station % of Station
Taxa Phylum Class Individuals % of Total %o Occurrence QOccurrence
Other Taxa — — 302 32.20 2 100
Capitellidae Ann Poly 206 21.96 54.16 2 100
Tubificidae Ann Olig 101 10.77 64.93 2 100
Cossuridae Ann Poly 81 8.64 73.56 2 100
Spionidae Ann Poly 55 5.86 79.42 2 100
Corophiidae Art Mala 49 5.22 84.65 2 100
Orbiniidae Ann Poly 36 3.84 88.49 2 100
Mytilidae Mol Biva 20 2.13 90.62 2 100
Goniadidae Ann Poly 16 1.71 92.32 2 100
Hesionidae Ann Poly 15 1.60 93.92 2 100
Leuconidae Art Mala 15 1.60 95.52 2 100
Ampeliscidae Art Mala 10 1.07 96.59 2 100
Mactridae Mol Biva 8 0.85 97.44 1 50
Lumbrineridae Ann Poly 3 0.32 97.76 2 100
Sabellidae Ann Poly 3 0.32 98.08 1 50
Vitrinellidae Mol Gast 3 0.32 98.40 2 100
Aoridae Art Mala 2 0.21 98.61 2 100
Tellinidae Mol Biva 2 0.21 98.83 1 50
Amphinomidae Ann Poly 1 0.11 98.93 1 50
Nereidae Ann Poly 1 0.11 99.04 1 50
Pilargiidae Ann Poly 1 0.11 99.15 1 50
Polynoidae Ann Poly 1 0.11 99.25 1 50
Gammaridae Art Mala 1 0.11 99.36 1 50
Melitidae Art Mala 1 0.11 99.47 1 50
Ogyrididae Art Mala 1 0.11 99.57 1 50
Cytherideidae Art Ostr 1 0.11 99.68 1 50
Scaphandridae Mol Gast 1 0.11 99.79 1 50
Lineidae Rhy Anop 1 0.11 99.89 1 50
Tubulanidae Rhy Anop 1 0.11 100.00 1 50
Taxa Key

Ann = Annelida

Olig = Oligochacta
Poly = Polychaeta

Art = Arthropoda
Mala = Malacostraca

Ostr = Ostracoda

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Rhy = Rhynchocoela

Anop = Anopla
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Table 57. Distribution and abundance of families for the LOOP - Lake Jesse stations, June 2002.

No. of Cumulative  Station % of Station
Taxa Phylum Class Individuals % of Total %o Occurrence QOccurrence
Other Taxa — — 302 32.20 2 100
Capitellidae Ann Poly 206 21.96 54.16 2 100
Tubificidae Ann Olig 101 10.77 64.93 2 100
Cossuridae Ann Poly 81 8.64 73.56 2 100
Spionidae Ann Poly 55 5.86 79.42 2 100
Corophiidae Art Mala 49 5.22 84.65 2 100
Orbiniidae Ann Poly 36 3.84 88.49 2 100
Mytilidae Mol Biva 20 2.13 90.62 2 100
Goniadidae Ann Poly 16 1.71 92.32 2 100
Hesionidae Ann Poly 15 1.60 93.92 2 100
Leuconidae Art Mala 15 1.60 95.52 2 100
Ampeliscidae Art Mala 10 1.07 96.59 2 100
Mactridae Mol Biva 8 0.85 97.44 1 50
Lumbrineridae Ann Poly 3 0.32 97.76 2 100
Sabellidae Ann Poly 3 0.32 98.08 1 50
Vitrinellidae Mol Gast 3 0.32 98.40 2 100
Aoridae Art Mala 2 0.21 98.61 2 100
Tellinidae Mol Biva 2 0.21 98.83 1 50
Amphinomidae Ann Poly 1 0.11 98.93 1 50
Nereidae Ann Poly 1 0.11 99.04 1 50
Pilargiidae Ann Poly 1 0.11 99.15 1 50
Polynoidae Ann Poly 1 0.11 99.25 1 50
Gammaridae Art Mala 1 0.11 99.36 1 50
Melitidae Art Mala 1 0.11 99.47 1 50
Ogyrididae Art Mala 1 0.11 99.57 1 50
Cytherideidae Art Ostr 1 0.11 99.68 1 50
Scaphandridae Mol Gast 1 0.11 99.79 1 50
Lineidae Rhy Anop 1 0.11 99.89 1 50
Tubulanidae Rhy Anop 1 0.11 100.00 1 50
Taxa Key

Ann = Annelida

Olig = Oligochacta
Poly = Polychaeta

Art = Arthropoda
Mala = Malacostraca

Ostr = Ostracoda

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Rhy = Rhynchocoela

Anop = Anopla
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Table 58. Percentage abundance of dominant families (>10% of the total) for

the LOOP - Lake Jesse stations, June 2002.

407

Oligochacta
Tubificidae

Polychaeta

Capitellidae

Other Taxa
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Table 59. Distribution and abundance of taxa for the LOOP - Lake Jesse stations, June 2002.

Taxon Name

A acea (LPIL
Mediomastus (LPIL)
Cossura delta

Tubificidae (LPIL)
Monocorophium acherusicum
Leitoscoloplos (LPIL)
Streblospio benedicti
Tubificoides heterochaetus
Carazziella hobsonae
Amygdalum papyria
Glycinde solitaria

Leucon americanus
Podarkeopsis levifuscina
Ampelisca (LPIL)
Leitoscoloplos robustus
Mactridae (LPIL)
Paraprionospio pinnata
Corophium (LPIL)
Bivalvia (LPIL)
Parahesione luteola

Chone (LPIL)

Scoletoma verrilli
Rhynchocoela (LPIL)
Grandidierella bonnieroides
Tellina (LPIL)

Vitrinella helicoidea
Dipolydora socialis
Goniadidae (LPIL)
Heteromastus filiformis
Malmgreniella taylori
Mediomastus californiensis
Nereis (LPIL)
Paramphinome sp. B
Sigambra grubii
Gammarus mucronatus
Melitidae (LPIL)

Ogyrides alphaerostris
Haplocytheridea setipunctata
Ophiuroidea (LPIL)
Mulinia lateralis
Acteocina canaliculata
Vitrinellidae (LPIL)
Turbellaria (LPIL)
Lineidae (LPIL)

Tubulanus (LPIL)

Phylum

Cho
Ann
Ann
Ann
Art
Ann
Ann
Ann
Ann
Mol
Ann
Art
Ann
Art
Ann
Mol
Ann
Art
Mol
Anmn
Ann
Ann
Rhy
Art
Mol
Mol
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Art
Art
Art
Art
Ech
Mol
Mol
Mol
Pla
Rhy
Rhy

Class

i
Poly
Poly
Olig
Mala
Poly
Poly
Olig
Poly
Biva
Poly
Mala
Poly
Mala
Poly
Biva
Poly
Mala
Biva
Poly
Poly
Poly

Mala
Biva
Gast
Poly
Poly
Poly
Poly
Poly
Poly
Poly
Poly
Mala
Mala
Mala
Ostr
Ophi
Biva
Gast
Gast
Turb
Anop
Anop

No. of
Individuals

204
81
80
44
29
29
21
20
20
15
15
11

e B e T e e T B e B B e B B e e B B e M SP I L B FS IR UV I UV IR US BN SR I T VY

% of Total

31.13
21.75
8.64
8.53
4.69
3.09
3.09
224
213
2.13
1.60
1.60
1.17
1.07
0.75
0.75
0.53
0.53
0.53
0.43
0.32
0.32
0.32
0.21
0.21
0.21
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11

Cumulative

Y%

31.13
52.88
61.51
70.04
74.73
77.83
80.92
83.16
85.29
87.42
89.02
90.62
91.79
92.86
93.60
94.35
94.88
95.42
95.95
96.38
96.70
97.01
97.33
97.55
97.76
97.97
98.08
98.19
98.29
98.40
98.51
98.61
98.72
98.83
98.93
99.04
99.15
99.25
99.36
99.47
99.57
99.68
99.79
99.89
100.00

Station % Station
Occurrence Occurrence

100
100
100
100
100
100
100
50
50
100
100
100
100
100
100
50
100
50
100
100
50
100
100
100
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

2
2
2
2
2
2
1
1
2
2
2
2
2
2
1
2
1
2
2
1
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Taxa Key
Ann = Annelida
Olig = Oligochacta
Poly = Polychacta
Art = Arthropoda
Mala = Malacostraca
Ostr = Ostracoda

Cho = Chordata

Asci = Ascidiacea
Ech = Echinodermata

Ophi = Ophiuroidea

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Pla = Platyhelminthes
Turb = Turbellaria

Rhy = Rhynchocoela
Anop = Anopla
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Table 60. Percentage abundance of dominant taxa (>10% of the total) for the LOOP -

Lake Jessce stations, June 2002.

Taxa

Annehda
Polychaeta
Mediomastus (LPIL)

Chordata
Ascidiacea
Ascidiacea (LPIL)

407

24.0

31.2

462

19.2

31.1

ED_001774D_00023088-00124





Table 61. Summary of benthic macroinfaunal data for the LOOP - Lake Jesse stations, June 2002.

Taxa Mean Density Total No. Tetal Ne. H' J
(SD) Density (SD) Taxa  Individuals Diversity Evenness

54 42696 28085 29

15.8 33 3887.0 34943 35 447 242 0.68

moows mows
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O
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Table 62. Station location and sediment composition data for the LOOP - Brine stations, August 2001.

Station

435

473

474

475

N29.12278

Latitude

N29.12278

N29.09750

N29.10028

% %
Longitude ! Gravel §and
W0008333 | 0 2097
W90.08333 0 6.45
W90.11389 0 17.56
W90.11833 0 44.62

Median
% % USACE Particle Interstitial
Silt Description Size (phi)

Clay pH

4994  siltyclay  7.949 735

29.09

30.15 634 clay 9.492 8.07
998  72.46 clay 10.253 7.66
1897 3641 sandyclay 5235 7.76
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Table 63. Station location and sediment composition data for the LOOP - Brine stations, November 2001.

Median
% % % % USACE Particle Interstitial
Station Latitude Longitude | Gravel Sand Silt Clay Description Size (phi) pH
435 N29.12278  W90.08333 | 0 482 49.05 4613  siltyclay  7.362 7.71
473 N29.12278  W90.08333 0 6.65 52.55 40.79 silty clay 7.440 7.53
474 N29.09750 W90.11389 0 12.78 53.40 33.82 silty clay 6.794 7.39
475 N29.10028 W90.11833 0 3.75 49.59 46.66 silty clay 7.353 7.34
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Table 64. Station location and sediment composition data for the LOOP - Brine stations, June 2002.

Median
% % % % USACE Particle Interstitial
Station Latitude Longitude | Gravel Sand Silt Clay Description Size (phi) pH
435  N29.12278  W90.08333 | 000 054 3984  59.63 clay 9.129 7.29
473 N29.12278  W90.08333 0.00 5.55 44.09 50.36 clay 8.012 7.64
474 N29.09750 W90.11389 | 0.00 5.44 32.23 62.33 clay 9311 7.76
475 N29.10028 W90.11833 0.00 20.19 45.37 34.44 silty clay 5.789 7.95
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Table 65. Environmental data for the LOOP-Brine stations, August 2001.

Barometric Air Wind Cloud Wave Secchi

Pressure Temperature Speed Wind Cover Height Depth

Station (mm of Hg) ©0) (kts) Direction % (m) (m)
| 3 10 0.75 >4.0
473 - 26 3 NE 0 0.75 >4.0
474 30.01 30 3 NE 0 0.75 >4.0
475 30.02 30 1 NE 0 0.75 >4.0
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Table 66. Water quality data for the LOOP - Brine Station 435, August 2001.

Depth Temp Sal Conductivity DO
(m) °O) (ppt) pS/em (mg/l) % DO pH

303

0.

13 303
2.6 303
3.9 303
4.6 30.5
53 304
6.7 304
8.1 30.5
9.8 295
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Table 67. Water quality data for LOOP-Brine Station 473, August 2001.

Depth Temp Sal Conductivity DO

(m) °C) (1) uS/cm (mg/l) % DO pH

8.19 127.6 8.42

02 306

15 30.7 25.0 39.0 8.19 127.4 8.4
28 30.8 262 40.1 7.56 115.6 8.33
4.0 30.6 26.6 41.6 6.71 101.0 826
54 30.7 275 42.4 581 88.3 8.19
64 30.9 278 431 5.62 89.6 8.16
79 30.9 28.0 435 553 88.0 8.13
95 293 299 481 2.79 61.7 7.92
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Table 68. Water quality data for the LOOP-Brine Station 474, August 2001.

Depth
(m)

1.2
28
3.7
5.0
6.5
7.7
9.0
94

Temp
O

30.50
30.70
30.60
30.70
30.80
31.00
30.90
29.60

Sal Conductivity DO
(PpY pS/cm (mg/l) % DO

25.10 39.20 832

2490 39.20 8.20 128.0
25.80 40.00 7.59 1143
2640 41.00 6.50 102.2
2740 42.20 5.96 93.0
27.80 43.30 5.63 88.5
28.00 43.50 5.64 89.8
29.80 45.30 4.30 --

29.80 46 .40 3.30 59.0
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Table 69. Water quality data for the LOOP-Brine Station 475, August 2001.

Depth Temp Sal Conductivity DO
(m) (°C) (Ppt) nS/em (mg/l)

% DO pH

123.6 8.44

248 7.98
30.5 24.8 39.0 8.01 124.7 8.44
30.5 28.1 43.0 487 74.5 8.12
30.7 254 39.6 7.48 118.5 8.40
30.7 26.3 40.7 6.83 106.0 8.33
30.6 26.5 412 6.38 101.2 8.30
30.5 27.0 41.8 5.78 90.0 825
30.5 272 422 5.32 85.4 8.23
30.5 27.8 431 4.84 76.1 8.17
30.5 283 435 4.65 72.1 8.15
30.4 28.5 437 459 722 8.12
30.1 292 453 3.66 61.1 8.08
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Table 70. Environmental data for the LOOP - Brine stations, November 2001.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover Height Depth
(mm of Hg) ©O) (kts) Direction % (m) (m)

20 1.0 450

Station

435 30.15 31

473 30.17 25 9 SE 10 1.2 4.50
474 30.18 29 8 SE 10 1.2 4.50
475 30.00 20 8 SE 10 1.2 4.50
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Table 71. Water quality data for the LOOP - Brine Station 435, November 2001.

Depth
(m)
02
04
04
1.7
2.2
22
43
5.0
56
6.1
6.3
6.8
6.8
99

Temp

Q9]

Sal
(ppt)

Conductivity
pS/cm

221
221
221
221
221
221
223
225
2277
22.8
22.8
23.1

39.97
39.97
39.97
39.95
40.26
41.14
41.06
42.15
4293
46.46
46.25
47.67

DO
(mg/l)

9.7

10.1
9.7

13.4
12.0
12.3
14.7
13.5
13.9
15.0
15.9
15.2
11.5
7.1

% DO

128.4
177.9
159.0
170.0
195.5
180.5
186.9
200.0
200.0
200.0
158.9
99.2

ED_001774D_00023088-00135





Table 72. Water quality data for the LOOP - Brine Station 473, November 2001.

Depth
l

0.2
03
1.7
22
25
3.9
5.2
6.2
7.2
7.3
7.3
8.7
9.6
104

Temp
CO

22.0
220
21.9
22.0
222
22.8
23.1
23.0
23.1
229
229
232

Sal
(ppt)

342
2.56
25.44
2543
25.56
25.73
26.54
29.45
30.94
30.93
30.70
31.45
31.51
31.63

Conductivity
uS/cm

6.18
4.68
39.80
39.81
39.99
4023
41.35
4539
4743
47 42
47.10
48.13
4822
48.38

DO
(mg/l)

9.
11.2
10.9
11.5
11.6
13.1
16.7
16.8
16.6
152
142
83

9.2

5.9

% DO

126.7
129.3
1443
151.8
153.5
173.5
200.0
200.0
200.0
200.0
198.8
115.6
128.3
83.3
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Table 73. Water quality data for the LOOP - Brine Station 474, November 2001.

Depth Temp Sal Conductivity DO
(m) °O) (ppt) uS/cm (mg/l) % DO pH

3992

04 . -
1.2 220 3991 -
25 21.9 3992 11.9 157.1 -
3.9 219 40.14 16.1 200.0 -
5.1 222 40.90 18.6 200.0 -
54 224 43.87 17.6 200.0 -
6.0 229 45.28 16.7 200.0 -
6.3 23.0 46.53 14.6 200.0 -
7.2 23.1 46.83 12.6 175.1 -
89 229 48.53 8.4 118.0 -
10.1 23.2 48.93 6.1 86.0 -
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Table 74. Water quality data for the LOOP - Brine Station 475, November 2001.

Depth
(m)

04
1.5
33
43
4.6
5.0
5.6
5.7
5.8
6.1
6.2
7.4
7.6
84
8.6
9.7
9.9
10.0

Temp
CO

21.9
219
223
222
225
22.8
227
23.0
23.0
229
22.8
229
229
23.0
232
23.1

Sal
(ppt)

Conductivity
uS/cm

40.09
40.34
41.51
40.67
41.62
45.29
45.16
46.98
46.53
47.17
47.46
48.44
47.74
48.53
48.89
48.59

DO
(mg/l)

12.1
143
11.3
11.6
12.8
13.1
10.8
9.5
11.1
10.0
8.7
7.8
9.9
6.1
83
4.8

% DO

159.7
189.7
152.0
1543
1732
180.0
147.3
132.7
1545
139.0
1213
108.8
138.2
85.0

116.2
66.9

pH

8.72
8.70
8.66
8.67
8.57
8.52
8.54
8.46
8.46
8.44
8.41
8.38
8.40
8.29
8.27
8.24
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Table 75. Environmental data for the LOOP - Brine stations, June 2002.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover Height Depth
(mm of Hg) ©O) (kts) Direction % (m) (m)

Station

435

E
473 29.96 32 5 E 10 0.25 1.2
474 29.92 32 4 E 10 0.25 1
475 29.97 32 6 E 10 0.25 1
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Table 76. Water quality data for the LOOP - Brine Station 435, June 2002.

Depth Temp Sal Conductivity
(m) (C) (ppt) pS/cm

% DO

26.2 2272 3598 7.99

26.5 31.89 48.60 8.05

26.5 33.07 5034 7.98

. 259 34.65 52.48 7.87
95 249 35.17 53.17 7.74
10.1 24.9 35.17 53.18 7.73
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Table 77. Water quality data for the LOOP - Brine Station 473, June 2002.

Depth Temp Sal Conductivity DO
(m) °O) (ppt) puS/cm (mg/l) % DO pH

26.4 28.15 43.60

. 85.4 8.08

26.6 31.95 48.81 5.0 75.5 8.03

26.2 33.63 51.10 3.7 56.7 7.96

. 252 34.37 52.11 1.6 23.8 7.78
9.2 249 3493 52.86 1.1 16.0 7.72
104 24.8 35.31 53.36 1.2 18.1 7.72

ED_001774D_00023088-00141





Table 78. Water quality data for the LOOP - Brine Station 474, June 2002.

Depth Temp Sal Conductivity DO
(m) °O) (ppt) pS/cm (mg/1) % DO

26.2 22.89 36.23 71.3 8.11

26.5 30.44 46.74 87.2 8.10

26.5 32.84 50.19 68.7 8.01

. 254 33.94 51.52 378 7.86
89 249 34.66 52.49 222 7.79
10.5 24.8 35.33 53.40 19.7 7.76

ED_001774D_00023088-00142





Table 79. Water quality data for the LOOP - Brine Station 475, June 2002.

Depth Temp Sal Conductivity DO
(m) °O) (ppt) pS/cm (mg/l) % DO pH

12.39

04

1.1 16.34 .

28 26.2 21.69 3452 4.9 69.8 8.30
4.1 26.5 3047 46.78 5.8 86.1 8.10
5.6 26.6 32.03 48.92 5.1 76.6 8.04
6.8 259 33.71 51.20 2.7 41.1 7.93
8.8 249 34.69 52.54 1.0 15.5 7.74
10.1 24.8 35.26 53.30 1.2 18.3 7.74
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Table 80. Summary of overall abundance of major benthic macroinfauna taxonomic
groups for the LOOP - Brine stations, August 2001.

Total No. Total No.
Taxa Taxa % Total Individuals % Total

16 57.1 1,458 93.9
250 83 53

14.3
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Table 81. Summary of abundance of major benthic macroinfauna taxonomic groups by

station for the LOOP - Brine stations, August 2001.

Station

473

474

475

No. of No. of
Taxa % of Total Individuals % of Total

327

Mollusca 5 32

Cnidaria 1 2

Other Taxa 1 1

Total 18 362

Annelida 9 563 260 91.9

Mollusca 4 25.0 18 6.4

Arthropoda 1 6.3 1 04

Other Taxa 2 12.5 4 14

Total 16 283

Annelida 10 66.7 530 964

Mollusca 4 26.7 19 35

Arthropoda 0 0.0 0 0.0

Other Taxa 1 6.7 1 02

Total 15 550

Annelida 12 75.0 341 953

Mollusca 1 6.3 14 39

Arthropoda 1 6.3 1 03

Other Taxa 2 12.5 2 0.6

Total 16 358
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Table 82. Distribution and abundance of families for the LOOP - Brine stations, August 2001.

No. of Cumulative  Station Station %

Taxon Name Phylum Class Individuals % of Total %o Occurrence Occurrence

1039 66.90 66.90 100

Spionidae Poly 4
Magelonidae Ann Poly 324 20.86 87.77 4 100
Nassariidae Mol Gast 73 4.70 92.47 4 100
Pilargiidae Ann Poly 51 3.28 95.75 4 100
Nereidae Ann Poly 15 0.97 96.72 4 100
Cossuridae Ann Poly 10 0.64 97.36 4 100
Other Taxa - - 10 0.64 98.00 4 100
Goniadidae Ann Poly 8 0.52 98.52 3 75
Amphinomidae Ann Poly 5 0.32 98.84 4 100
Polynoidac Ann Poly 4 0.26 99.10 3 75
Naticidae Mol Gast 3 0.19 99.29 3 75
Vitrinellidae Mol Gast 3 0.19 99.48 2 50
Calyptracidae Mol Gast 2 0.13 99.61 2 50
Phyllodocidae Ann Poly 2 0.13 99.74 2 50
Pinnotheridae Art Mala 2 0.13 99.87 2 50
Lineidae Rhy Anop 1 0.06 99.94 1 25
Pyramidellidae Mol Gast 1 0.06 100.00 1 25
Taxa Key
Ann = Annelida Art = Arthropoda Mol = Mollusca

Poly = Polychaeta Mala = Malacostraca Gast = Gastropoda
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Table 83. Percentage abundance of dominant families (>10% of the total) for the LOOP -
Brine stations, August 2001.

Taxa ¢ 435 473 474 475
Polychaeta

Magelonidae 304 16.9 37.7

Spionidae 80.7 56.9 72.9 51.7
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Table 84. Distribution and abundance of taxa for the LOOP - Brine stations, August 2001.

No. of Cumulative  Station  Station %

Taxon Name Class Individuals % Total Y Occurrence Occurrence
Paraprionospio pinnata 1039 66.90 4 100
Magelona sp. H Poly 324 20.86 87.77 4 100
Nassarius acutus Gast 73 4.70 92.47 4 100
Sigambra tentaculata Poly 32 2.06 94.53 4 100
Ancistrosyllis jonesi Poly 14 0.90 95.43 4 100
Laeonereis culveri Poly 10 0.64 96.07 3 75
Cossura delta Poly 8 0.52 96.59 3 75
Glycinde solitaria Poly 7 0.45 97.04 2 50
Actiniaria (LPIL) Anth 5 0.32 97.36 3 75
Nereididae (LPIL) Poly 5 0.32 97.68 3 75
Paramphinome sp. B Poly 5 0.32 98.00 4 100
Sigambra (LPIL) Poly 4 0.26 98.26 2 50
Polynoidae (LPIL) Poly 3 0.19 98.45 3 75
Rhynchocoela (LPIL) - 3 0.19 98.65 2 50
Tectonatica pusilla Gast 3 0.19 98.84 3 75
Calyptraecidae (LPIL) Gast 2 0.13 98.97 2 50
Cossura (LPIL) Poly 2 0.13 99.10 1 25
Phyllodoce arenae Poly 2 0.13 99.23 2 50
Pinnixa (LPIL) Mala 2 0.13 99.36 2 50
Vitrinellidae (LPIL) Gast 2 0.13 99 48 2 50
Gastropoda (LPIL) Gast 1 0.06 99.55 1 25
Lepidasthenia varia Poly 1 0.06 99.61 1 25
Lineidae (LPIL) Anop 1 0.06 99.68 1 25
Ophioglycera sp. A Poly 1 0.06 99.74 1 25
Pyramidellidae (LPIL) Gast 1 0.06 99.81 1 25
Sigambra grubii Poly 1 0.06 99.87 1 25
Turbellaria (LPIL) Turb 1 0.06 99.94 1 25
Vitrinella helicoidea Gast 1 0.06 100.00 1 25
Taxa Key
Ann = Annelida Cni = Cnidaria Pla = Platyhelminthes

Poly = Polychaeta Anth = Anthozoa Turb = Turbellaria
Art = Arthropoda Mol = Mollusca Rhy = Rhynchocoela

Mala = Malacostraca Gast = Gastropoda

Anop = Anopla
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Table 85. Percentage abundance of dominant taxa (10% of the total) for the LOOP - Brine
stations, August 2001.

Taxa 435 473 474 475

Anneliﬁa »
Polychaeta
Magelona sp. H

Paraprionospio pinnata

ED_001774D_00023088-00149





Table 86. Summary of benthic macroinfaunal data for the LOOP - Brine stations, August 2001.

Mean No. Taxa Mean  Density Total No  Total No. H' J'
Rep Taxa Indvs Density Taxa (SD) _ Density S Taxa Individuals Diversity Evenness

6.5 24 603.3 4279 18 362 0.89 0.31

A 4
B 9 138 1380
C 6 53 530
D 5 71 710
E 5 31 310
F 10 15 150
473 A 6 78 780 5.7 24 471.7 364.5 16 283 1.21 0.44
B 6 21 210
C 5 11 110
D 4 50 500
E 10 102 1020
F 3 21 210
474 A 5 64 640 6.5 1.5 916.7 4142 15 550 0.96 0.36
B 5 74 740
C 7 134 1340
D 6 33 330
E 7 109 1090
F 9 136 1360
475 A 3 6 60 6.2 2.1 596.7 3342 16 358 1.17 042
B 5 40 400
C 6 75 750
D 8 104 1040
E 6 70 700
F 9 63 630
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Table 87. Summary of overall abundance of major benthic macroinfauna taxonomic groups
for the LOOP - Brine stations, November 2001.

Total No. Total No.
Taxa Taxa % Total Individuals % Total

44 473 2,793 69.0
13 14.0 413 10.2
13 14.0 242 6.0
11.8 125 3.1
1.1 10 0.2

312

Total 93 ' 4,048
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Table 88. Summary of abundance of major benthic macroinfauna taxonomic groups by

station for the LOOP - Brine stations, November 2001.

Station

473

474

475

No. of No. of
Taxa Taxa % of Total Individuals % of Total
Annelida 34
Mollusca 19
Arthropoda 3 )
Echinodermata 1 0.7
Rhynchocoela 3 11.1
Other Taxa 6 29
Total 66
Annelida 24 50.0 645 76.1
Mollusca 14 292 105 124
Arthropoda 4 83 18 2.1
Echinodermata 1 2.1 1 0.1
Rhynchocoela 3 6.3 69 8.1
Other Taxa 2 4.2 10 1.2
Total 48 848
Annelida 28 50.0 741 59.2
Mollusca 15 26.8 328 262
Arthropoda 8 143 59 4.7
Echinodermata 0 0.0 0 0.0
Rhynchocoela 3 54 117 93
Other Taxa 2 36 7 0.6
Total 56 1,252
Annelida 29 55.8 506 73.1
Mollusca 10 19.2 70 10.1
Arthropoda 6 11.5 30 43
Echinodermata 0 0.0 0 0.0
Rhynchocoela 3 5.8 52 7.5
Other Taxa 4 7.7 34 4.9
Total 52 692

ED_001774D_00023088-00152





Table 89. Distribution and abundance of families for the LOOP - Brine stations, November 2001.

Total No. Cumulative Station % Station

Family Cl Individuals % of Total % QOccurrence Ocecurrence
Spionidae Poly 1027 2537 2537 4 100
Capitellidae Poly 481 11.88 37.25 4 100
Pilargiidae Ann Poly 477 11.78 49.04 4 100
Magelonidae Ann Poly 274 6.77 55.81 4 100
Other Taxa Art Mala 273 6.74 62.55 4 100
Tubulanidae Rhy Anop 231 5.71 68.26 4 100
Semelidae Mol Biva 172 4.25 72.50 4 100
Ampharetidae Ann Poly 105 2.59 75.10 4 100
Diastylidae Art Mala 101 2.50 77.59 4 100
Sigalionidae Ann Poly 101 2.50 80.09 4 100
Nassariidae Mol Gast 87 2.15 82.24 4 100
Lineidae Rhy Anop 81 2.00 84.24 4 100
Scaphandridae Mol Gast 76 1.88 86.12 4 100
Ptychoderidae Hem Ente 71 1.75 87.87 4 100
Opheliidae Ann Poly 62 1.53 89.40 4 100
Amphinomidae Ann Poly 58 1.43 90.83 2 50
Goniadidae Ann Poly 58 1.43 92.27 4 100
Hesionidae Ann Poly 56 1.38 93.65 4 100
Mactridae Mol Biva 46 1.14 94.79 4 100
Vitrinellidae Mol Gast 30 0.74 95.53 4 100
Nereidae Ann Poly 29 0.72 96.25 4 100
Pyramidellidae Mol Gast 27 0.67 96.91 4 100
Cossuridae Ann Poly 21 0.52 97.43 4 100
Phyllodocidae Ann Poly 19 0.47 97.90 4 100
Pinnotheridae Art Mala 13 0.32 98.22 3 75
Naticidae Mol Gast 12 0.30 98.52 3 75
Tellinidae Mol Biva 12 0.30 98.81 3 75
Oweniidae Ann Poly 11 0.27 99.09 4 100
Chaetopteridae Ann Poly 6 0.15 99.23 3 75
Arcidae Mol Biva 5 0.12 99.36 2 50
Paguridae Art Mala 4 0.10 99.46 2 50
Nuculanidae Mol Biva 3 0.07 99.53 2 50
Onuphidae Ann Poly 3 0.07 99.60 2 50
Polynoidae Ann Poly 3 0.07 99.68 2 50
Aspidosiphonidae Sip - 1 0.02 99.70 1 25
Epitoniidae Mol Gast 1 0.02 99.73 1 25
Glyceridae Ann Poly 1 0.02 99.75 1 25
Melitidae Art Mala 1 0.02 99.78 1 25
Paraonidae Ann Poly 1 0.02 99.80 1 25
Penaeidae Art Mala 1 0.02 99.83 1 25
Philinidae Mol Gast 1 0.02 99.85 1 25
Phoronidae Pho - 1 0.02 99.88 1 25
Processidae Art Mala 1 0.02 99.90 1 25
Sipunculidae Sip - 1 0.02 99.93 1 25
Solenidae Mol Biva 1 0.02 99.95 1 25
Turridae Mol Gast 1 0.02 99.98 1 25
Veneridae Mol Biva 1 0.02 100.00 1 25
Taxa Key
Ann = Annelida Hem = Hemichordata Pho = Phoronida

Poly = Polychaeta Ente = Enteropneusta

Rhy = Rhynchocoela

Art = Arthropoda Mol = Mollusca Anop = Anopla

Mala = Malacostraca Biva = Bivalvia

Gast = Gastropoda Sip = Sipuncula
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Table 90. Percentage abundance of dominant families (>10% of the total) for LOOP -

Brine stations, November 2001.

Taxa

Ann da

435

473

474

475

Polychaeta
Capitellidae 11.9 16.9
Magelonidae 124
Pilargiidae 14.3 16.7
Spionidae 20.8 34.6 23.0 26.7
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Table 91. Distribution and abundance of taxa for the LOOP - Brine stations, November 2001.

Total No. Cumulative  Station % Station

Taxon Name Phylum Class Individuals % of Total Y Occurrence Occurrence
Paraprionospio pinnata Ann Poly 937 23.15 23.15 4 100
Mediomastus (LPIL) Ann Poly 470 11.61 34.76 4 100
Sigambra tentaculata Ann Poly 335 8.28 43.03 4 100
Magelona sp. H Ann Poly 272 6.72 49.75 4 100
Tubulanus (LPIL) Rhy Anop 231 5.71 55.46 4 100
Bivalvia (LPIL) Mol Biva 173 4.27 59.73 4 100
Ancistrosyllis jonesi Ann Poly 120 2.96 62.70 4 100
Sthenelais sp. A Ann Poly 101 2.50 65.19 4 100
Ampharetidae (LPIL) Ann Poly 95 2.35 67.54 4 100
Nassarius acutus Mol Gast 87 2.15 69.69 4 100
Abra (LPIL) Mol Biva 83 2.05 71.74 1 25
Lineidae (LPIL) Rhy Anop 81 2.00 73.74 4 100
Acteocina bidentata Mol Gast 76 1.88 75.62 4 100
Balanoglossus (LPIL) Hem Ente 71 1.75 77.37 4 100
Rhynchocoela (LPIL) Rhy - 65 1.61 78.98 4 100
Armandia maculata Ann Poly 61 1.51 80.48 4 100
Paramphinome sp. B Ann Poly 58 1.43 81.92 2 50
Glycinde solitaria Ann Poly 56 1.38 83.30 4 100
Oxyurostylis (LPIL) Art Mala 51 1.26 84.56 4 100
Prionospio (LPIL) Ann Poly 51 1.26 85.82 4 100
Oxyurostylis lecroyae Art Mala 50 1.24 87.06 4 100
Podarkeopsis levifuscina Ann Poly 46 1.14 88.19 4 100
Semelidae (LPIL) Mol Biva 45 111 89.30 2 50
Abra aequalis Mol Biva 44 1.09 90.39 4 100
Mactridae (LPIL) Mol Biva 42 1.04 91.43 4 100
Nereis micromma Ann Poly 27 0.67 92.09 4 100
Spionidae (LPIL) Ann Poly 26 0.64 92.74 3 75
Cossura delta Ann Poly 21 0.52 93.26 4 100
Odostomia weberi Mol Gast 17 0.42 93.68 4 100
Vitrinella helicoidea Mol Gast 16 0.40 94.07 3 75
Prionospio perkinsi Ann Poly 13 0.32 94.39 2 50
Phyllodoce arenae Ann Poly 12 0.30 94.69 4 100
Tectonatica pusilla Mol Gast 12 0.30 94.99 3 75
Tellina (LPIL) Mol Biva I 0.27 95.26 3 75
Vitrinellidae (LPIL) Mol Gast 11 0.27 95.53 2 50
Ophiuroidea (LPIL) Ech Ophi 10 0.25 95.78 2 50
Pinnixa (LPIL) Art Mala 10 0.25 96.02 3 75
Turbellaria (LPIL) Pla Turb 9 0.22 96.25 3 75
Gastropoda (LPIL) Mol Gast 7 0.17 96.42 2 50
Owenia fusiformis Ann Poly 7 0.17 96.59 4 100
Phyllodoce (LPIL) Ann Poly 7 0.17 96.76 4 100
Genus C Hesionidae Genus C Ann Poly 6 0.15 96.91 1 25
Hobsonia florida Ann Poly 6 0.15 97.06 1 25
Mediomastus californiensis Ann Poly 6 0.15 97.21 2 50
Sigambra (LPIL) Ann Poly 6 0.15 97.36 4 100
Sigambra pettiboneae Ann Poly 6 0.15 97.50 3 75
Spiochaetopterus oculatus Ann Poly 6 0.15 97.65 3 75
Turbonilla (LPIL) Mol Gast 6 0.15 97.80 3 75
Mediomastus ambiseta Ann Poly 5 0.12 97.92 1 25
Sigambra grubii Ann Poly 5 0.12 98.05 4 100
Arcidae (LPIL) Mol Biva 4 0.10 98.15 2 50
Galathowenia oculata Ann Poly 4 0.10 98.25 2 50
Mulinia lateralis Mol Biva 4 0.10 98.34 2 50
Odostomia (LPIL) Mol Gast 4 0.10 98.44 1 25
Pagurus (LPIL) Art Mala 4 0.10 98.54 2 50
Sigambra wassi Ann Poly 4 0.10 98.64 3 75
Actiniaria (LPIL) Cni Anth 3 0.07 98.72 2 50
Amphicteis gunneri Ann Poly 3 0.07 98.79 2 50
Cyclostremiscus pentagonus Mol Gast 3 0.07 98.86 1 25
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Table 91 continued:

Total No. Cumulative Station % Station
Taxon Name Phylum Class Individuals % of Tetal Yo Occurrence Occurrence
Diopatra cuprea Ann Poly 3 0.07 98.94 2 50
Nuculanidae (LPIL) Mol Biva 3 0.07 99.01 2 50
Pinnotheridae (LPIL) Art Mala 3 0.07 99.09 2 50
Goniadidae (LPIL) Ann Poly 2 0.05 99.14 2 50
Hesionidae (LPIL) Ann Poly 2 0.05 99.18 2 50
Magelonidae (LPIL) Ann Poly 2 0.05 99.23 1 25
Mysidacea (LPIL) Art Mala 2 0.05 99.28 1 25
Parahesione luteola Ann Poly 2 0.05 99.33 1 25
Polynoidae (LPIL) Ann Poly 2 0.05 99.38 2 50
Anadara transversa Mol Biva 1 0.02 99.41 1 25
Ancistrosyllis hartmanae Ann Poly 1 0.02 99.43 1 25
Aricidea (LPIL) Ann Poly 1 0.02 99.46 1 25
Asabellides oculata Ann Poly 1 0.02 99.48 1 25
Aspidosiphon albus Sip - 1 0.02 99.51 1 25
Brachiopoda (LPIL) Bra - 1 0.02 99.53 1 25
Chione sp.B Mol Biva 1 0.02 99.56 1 25
Cryoturris cerinella Mol Gast 1 0.02 99.58 1 25
Decapoda (LPIL) Art Mala 1 0.02 99.60 1 25
Ensis (LPIL) Mol Biva 1 0.02 99.63 1 25
Epitonium (LPIL) Mol Gast 1 0.02 99.65 1 25
Glycera americana Ann Poly 1 0.02 99.68 1 25
Lepidasthenia varia Ann Poly 1 0.02 99.70 1 25
Melitidae (LPIL) Art Mala 1 0.02 99.73 1 25
Nereis falsa Ann Poly 1 0.02 99.75 1 25
Nereis succinea Ann Poly 1 0.02 99.78 1 25
Opheliidae (LPIL) Ann Poly 1 0.02 99.80 1 25
Penacidae (LPIL) Art Mala 1 0.02 99.83 1 25
Philine sagra Mol Gast 1 0.02 99.85 1 25
Phoronis (LPIL) Pho - 1 0.02 99.88 1 25
Processa (LPIL) Art Mala 1 0.02 99.90 1 25
Sipuncula (LPIL) Sip - 1 0.02 99.93 1 25
Sipunculus nudus Sip - 1 0.02 99.95 1 25
Stomatopoda (LPIL) Art Mala 1 0.02 99.98 1 25
Tellina versicolor Mol Biva 1 0.02 100.00 1 25
Taxa Key
Ann = Annelida Cni = Cnidaria Mol = Mollusca Rhy = Rhynchocoela
Poly = Polychaeta Anth = Anthozoa Biva = Bivalvia Anop = Anopla
Gast = Gastropoda
Art = Arthropoda Ech = Echinodermata Sip = Sipuncula
Mala = Malacostraca Ophi = Ophiuroidea Pho = Phoronida

Bra = Brachiopoda Hem = Hemichordata Pla = Platyhelminthes

Ente = Enteropneusta Turb = Turbellaria
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Table 92. Percentage abundance of dominant taxa (>10% of the total) for the
LOOQOP - Brine stations, November 2001.

Taxa ‘, 435 473 474 475

Annelida

Polychaeta
Magelona sp. H 12.4
Mediomastus (LPIL) 11.1 16.8
Paraprionospio pinnata 17.8 342 21.8 21.7
Sigambra tentaculata 10.9
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Table 93. Summary of benthic macroinfaunal data for the LOOP - Brine stations, November 2001.

Statipn Rep Taxa

435

473

474

475

mmQw»s mmIaws

MmO O W

mmoowa

27
27
25
35
35
24

27
19
31
17
16
19

30
39
28
19
21
21

29
24
16
23
24
26

Indvs

199
120
320
240
179

148
88
222
112
96
182

230
447
242
110
114
109

222
90
60
89
104
127

Dens

1990
1200
3200
2400
1790

1480
880
2220
1120
960
1820

2300
4470
2420
1100
1140
1090

2220
900
600
890

1040

1270

No. Taxa (SD) Density (SD)

668.2

Mean Taxa Mean Density Total No.
Taxa

66

Total No.
Individuals Diversity Evenness

1256

848

1252

692

H' JV

3.07 0.73

2.62 0.68
2.87 0.71
297 0.75
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Table 94. Summary of overall abundance of major benthic macroinfaunal taxonomic
groups for the LOOP - Brine stations, June 2002.

Total No. Total No.
Tax % of Total Individuals

% QfTot 1

Total 114
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Table 95. Summary of abundance of major benthic macroinfaunal taxonomic groups by station for
the LOOP - Brine stations, June 2002.

Station

435

473

474

475

No. of No. of
Taxa Taxa % of Total Individuals % of Total
Annelida 572
Mollusca 36.8 515 429
Arthropoda 12 15.8 39 32
Echinodermata 1 13 1 0.1
Other Taxa 5 6.6 74 6.2
Total 76 1,201
Annelida 19 442 477 84.7
Mollusca 17 395 45 8.0
Arthropoda 0 0.0 0 0.0
Echinodermata 0 0.0 0 0.0
Other Taxa 7 163 4] 7.3
Total 43 563
Annelida 32 533 991 84.1
Mollusca 19 317 112 95
Arthropoda 2 33 4 03
Echinodermata 0 0.0 0 0.0
Other Taxa 7 11.7 72 6.1
Total 60 1,179
Annelida 29 54.7 714 84.2
Mollusca 18 34.0 79 93
Arthropoda 1 1.9 1 0.1
Echinodermata 1 19 1 0.1
Other Taxa 4 7.5 53 63
Total 53 848
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Table 96. Distribution and abundance of families for the LOOP - Brine stations, June 2002.

No. of Cumulative  Station % Station

Family Phylum Class Individuals % of Total %o Occurrence Occurrence
Capitellidae Ann Poly 1078 28.44 28.44 4 100
Spionidae Ann Poly 587 15.48 43.92 4 100
Petricolidae Mol Biva 336 8.86 52.78 1 25
Magelonidae Ann Poly 290 7.65 60.43 4 100
Ampharetidae Ann Poly 245 6.46 66.90 4 100
Pilargiidae Ann Poly 200 5.28 72.17 4 100
Goniadidae Ann Poly 179 4.72 76.89 4 100
Tubulanidae Rhy Anop 121 3.19 80.08 4 100
Other Taxa - - 104 2.74 82.83 4 100
Arcidae Mol Biva 72 1.90 84.73 3 75
Nuculanidae Mol Biva 64 1.69 86.42 4 100
Amphinomidae Ann Poly 59 1.56 87.97 4 100
Lineidae Rhy Anop 52 1.37 89.34 4 100
Tellinidae Mol Biva 47 1.24 90.58 4 100
Nassariidae Mol Gast 39 1.03 91.61 4 100
Mactridae Mol Biva 30 0.79 92.40 4 100
Onuphidae Ann Poly 27 0.71 93.12 3 75
Semelidae Mol Biva 26 0.69 93.80 3 75
Columbellidae Mol Gast 19 0.50 94.30 4 100
Sigalionidae Ann Poly 17 0.45 94.75 4 100
Paguridae Art Mala 17 0.45 95.20 2 50
Pyramidellidae Mol Gast 17 0.45 95.65 4 100
Vitrinellidae Mol Gast 15 0.40 96.04 4 100
Cirratulidae Ann Poly 13 0.34 96.39 3 75
Veneridae Mol Biva 13 0.34 96.73 3 75
Hesionidae Ann Poly 12 0.32 97.05 4 100
Nereidae Ann Poly 10 0.26 97.31 4 100
Naticidae Mol Gast 10 0.26 97.57 4 100
Cossuridae Ann Poly 8 0.21 97.78 3 75
Scaphandridae Mol Gast 8 0.21 98.00 4 100
Pinnotheridae Art Mala 6 0.16 98.15 2 50
Lumbrineridae Ann Poly 5 0.13 98.29 2 50
Maldanidae Ann Poly 5 0.13 98.42 1 25
Xanthidae Art Mala 5 0.13 98.55 1 25
Phyllodocidae Ann Poly 4 0.11 98.65 3 75
Polynoidae Ann Poly 4 0.11 98.76 3 75
Terebellidae Ann Poly 4 0.11 98.87 2 50
Ptychoderidae Hem Ente 4 0.11 98.97 1 25
Terebridae Mol Gast 4 0.11 99.08 2 50
Golfingiidae Sip - 4 0.11 99.18 3 75
Nephtyidae Ann Poly 3 0.08 99.26 1 25
Diastylidae Art Mala 3 0.08 99.34 2 50
Isacidae Art Mala 3 0.08 99.42 1 25
Mysidae Art Mala 3 0.08 99.50 1 25
Sergestidae Art Mala 3 0.08 99.58 1 25
Corbulidae Mol Biva 3 0.08 99.66 2 50
Oweniidae Ann Poly 2 0.05 99.71 1 25
Portunidae Art Mala 2 0.05 99.76 | 25
Phoronidae Pho — 2 0.05 99.82 2 50
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Table 96 continued:

No. of Cumulative  Station % Station

Family Phylum Class Individuals % of Total %o Occurrence Occurrence
Chactopteridae Ann Poly 1 0.03 99.84 1 25
Opheliidae Ann Poly 1 0.03 99.87 1 25
Liljeborgiidae Art Mala 1 0.03 99.89 1 25
Sarsiellidae Art Ostr | 0.03 99.92 | 25
Ampbhiuridae Ech Ophi 1 0.03 99.95 1 25
Epitoniidac Mol Gast 1 0.03 99.97 1 25
Turridae Mol Gast 1 0.03 100.00 1 25
Taxa Key
Ann = Annelida Ech = Echinodermata Mol = Mollusca Rhy = Rhynchocoela

Poly = Polychacta Ophi = Ophiuroidea Biva = Bivalvia Anop = Anopla
Art = Arthropoda Hem = Hemichordata Gast = Gastropoda Sip = Sipuncula

Mala = Malacostraca Ente = Enteropneusta ~ Pho = Phoronida

Ostr = Ostracoda
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Table 97. Percentage abundance of dominant families (>10 % of the total) for
the LOOP - Brine stations, June 2002.

Taxa

Annellda%

Polychaeta
Capitellidae
Magelonidae
Spionidae

ollusca

Bivalvia
Petricolidae

435

11.8

28.0

473

18.3

414

474

452
104
103

475

403

10.6
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Table 98. Distribution and abundance of taxa for the LOOP - Brine stations, June 2002.

Taxon N

Mediomastus (LPIL)
Paraprionospio pinnata
Petricola pholadiformis
Magelona sp. H
Asabellides oculata
Glycinde solitaria
Tubulanus (LPIL)
Ancistrosyllis jonesi
Sigambra tentaculata
Paramphinome sp. B
Anadara transversa
Lineidae (LPIL)
Bivalvia (LPIL)
Nuculana concentrica
Prionospio perkinsi
Nassarius acutus
Spionidae (LPIL)
Tellinidae (LPIL)
Rhynchocoela (LPIL)
Mulinia lateralis
Nuculanidae (LPIL)
Diopatra cuprea
Turbellaria (LPIL)
Abra aequalis
Sthenelais sp. A
Pagurus (LPIL)
Anachis obesa
Dipolydora socialis

Podarkeopsis levifuscina

Chione cancellata
Vitrinella helicoidea
Semelidae (LPIL)
Tectonatica pusilla
Prionospio (LPIL)
Tellina versicolor
Acteocina bidentata
Arcidae (LPIL)
Chaetozone sp. D
Nereis micromma
Pinnixa (LPIL)
Anadara ovalis
Cossura delta
Sigambra wassi
Xanthidae (LPIL)
Actiniaria (LPIL)
Odostomia gibbosa
Cirratulidae (LPIL)
Clymenella torquata
Mediomastus ambiseta
Onuphidae (LPIL)
Polydora cornuta
Terebellidae (LPIL)
Balanoglossus (LPIL)
Macoma tenta
Turbonilla conradi
Phascolion strombi
Chaetozone (LPIL)
Cossura soyeri
Lumbrineridae (LPIL)
Nephtys (LPIL)
Notomastus daveri
Sigambra (LPIL)

Mol
Mol
Mol
Ann
Ann
Art
Mol
Ann
Ann
Art
Cani
Mol
Ann
Ann
Ann
Ann
Ann
Ann
Hem
Mol
Mol
Sip
Ann
Ann
Ann
Ann
Ann
Ann

No. of
Individuals

1071
489
336
288
245
179
121
118

68
59
59
52
45
41
39
39
35
33
32
27
23
22
20
16
15
15
14
11
11
11
11
10
10

WwwwwwdhddbdbdbbhbbbhbdHhOhoohhUn AN RN -] 0

% of Total

28.25
12.90
8.86
7.60
6.46
472
3.19
3.11
1.79
1.56
1.56
1.37
1.19
1.08
1.03
1.03
0.92
0.87
0.84
0.71
0.61
0.58
0.53
0.42
0.40
0.40
0.37
0.29
0.29
0.29
0.29
0.26
0.26
0.21
0.21
0.21
0.18
0.16
0.16
0.16
0.16
0.13
0.13
0.13
0.13
0.13
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.08
0.08
0.08
0.08
0.08
0.08

Cumulative

%o

28.25
41.15
50.01
57.61
64.07
68.79
71.99
75.10
76.89
78.45
80.01
81.38
82.56
83.65
84.67
85.70
86.63
87.50
88.34
89.05
89.66
90.24
90.77
91.19
91.59
91.98
92.35
92.64
92.93
93.22
93.51
93.77
94.04
94.25
94.46
94.67
94.86
95.01
95.17
95.33
95.49
95.62
95.75
95.88
96.02
96.15
96.25
96.36
96.47
96.57
96.68
96.78
96.89
96.99
97.10
97.20
97.28
97.36
97.44
97.52
97.60
97.68

Station % Station
Occurrence Occurrence

NS e S B N RPN N e O R e O B N e N A R O L L S T N T O R B B R S S B R T O B B B B B B R S U B N S N L =Y

100
100
25
100
100
100
100
100
100
100
75
100
100
100
75
100
100
75
100
100
75
75
50
75
100
50
50
25
100
75
100
25
100
50
75
100
50
50
75
50
25
75
75
25
75
50
50
25
50
50
25
50
25
25
50
75
50
25
50
25
25
50
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Table 98 continued:

No. of Cumulative  Station % Station

Taxon Name Phylum Class  Individuals % of Total %o Occurrence Occurrence
Sigambra pettiboneae Ann Poly 3 0.08 97.76 2 50
Americamysis (LPIL) Art Mala 3 0.08 97.84 1 25
Microprotopus raneyi Art Mala 3 0.08 97.92 1 25
Oxyurostylis lecroyae Art Mala 3 0.08 98.00 2 50
Sergestidae (LPIL) Art Mala 3 0.08 98.07 1 25
Mactridae (LPIL) Mol Biva 3 0.08 98.15 2 50
Mitrella lunata Mol Gast 3 0.08 98.23 1 25
Odostomia (LPIL) Mol Gast 3 0.08 98.31 2 50
Odostomia weberi Mot Gast 3 0.08 98.39 2 50
Teinostoma biscaynense Mol Gast 3 0.08 98.47 1 25
Terebra sp. A Mol Gast 3 0.08 98.55 1 25
Fimbriosthenelais (LPIL) Ann Poly 2 0.05 98.60 1 25
Lepidasthenia varia Ann Poly 2 0.05 98.65 1 25
Magelona (LPIL) Ann Poly 2 0.05 98.71 1 25
Nereididae (LPIL) Ann Poly 2 0.05 98.76 2 50
Owenia fitsiformis Ann Poly 2 0.05 98.81 1 25
Phyllodoce (LPIL) Ann Poly 2 0.05 98.87 2 50
Phyllodoce arenae Ann Poly 2 0.05 98.92 2 50
Scoletoma verrilli Ann Poly 2 0.05 98.97 2 50
Paguridae (LPIL) Art Mala 2 0.05 99.02 1 25
Corbula contracta Mol Biva 2 0.05 99.08 1 25
Tellina (LPIL) Mot Biva 2 0.05 99.13 2 50
Columbellidae (LPIL) Mol Gast 2 0.05 99.18 2 50
Turbonilla (LPIL) Mol Gast 2 0.05 99.24 2 50
Phoronis (LPIL) Pho - 2 0.05 99.29 2 50
Ancistrosyllis hartmanae Ann Poly 1 0.03 99.31 1 25
Armandia maculata Ann Poly 1 0.03 99.34 1 25
Hesionidae (LPIL) Ann Poly 1 0.03 99.37 1 25
Kinbergonuphis (LPIL) Ann Poly 1 0.03 99.39 1 25
Lepidonotus sp. A Ann Poly 1 0.03 99.42 1 25
Maldanidae (LPIL) Ann Poly 1 0.03 99.45 1 25
Malmgreniella maccraryae Ann Poly 1 0.03 99.47 1 25
Nereis (LPIL) Ann Poly 1 0.03 99.50 1 25
Nereis succinea Ann Poly 1 0.03 99.53 1 25
Sigambra bassi Ann Poly 1 0.03 99.55 1 25
Sigambra grubii Ann Poly 1 0.03 99.58 1 25
Spiochaetopterus oculatus Ann Poly 1 0.03 99.60 1 25
Streblospio benedicti Ann Poly 1 0.03 99.63 1 25
Listriella barnardi Art Mala 1 0.03 99.66 1 25
Portunidae (LPIL) Art Mala 1 0.03 99.68 1 25
Portunus gibbesii Art Mala 1 0.03 99.71 1 25
Eusarsiella texana Art Ostr 1 0.03 99.74 1 25
Amphiuridae (LPIL) Ech Ophi 1 0.03 99.76 1 25
Ophiuroidea (LPIL) Ech Ophi 1 0.03 99.79 1 25
Chione (LPIL) Mol Biva 1 0.03 99.82 1 25
Corbulidae (LPIL) Mol Biva 1 0.03 99.84 1 25
Veneridae (LPIL) Mol Biva 1 0.03 99.87 1 25
Cryoturris cerinella Mol Gast 1 0.03 99.89 1 25
Epitonium (LPIL) Mol Gast 1 0.03 99.92 1 25
Gastropoda (LPIL) Mol Gast 1 0.03 99.95 1 25
Terebra dislocata Mol Gast 1 0.03 99.97 1 25
Vitrinellidae (LPIL) Mol Gast 1 0.03 100.00 1 25
Taxa Key

Ann = Annelida

Poly = Polychaeta
Art = Arthropoda

Mala = Malacostraca

Ostr = Ostracoda
Cai = Cnidaria

Anth = Anthozoa

Ech = Echinodermata
Ophi = Ophiuroidea
Hem = Hemichordata
Ente = Enteropneusta
Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Pho = Phoronida

Pla = Platyhelminthes
Turb = Turbellaria

Rhy = Rhynchocoela
Anop = Anopla

Sip = Sipuncula
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Table 99. Percentage abundance of dominant taxa (>10% of the total) for the LOOP - Brine

stations, June 2002.

Taxa

Annelida
Polychaeta
Magelona sp. H
Mediomastus (LPIL)
Paraprionospio pinnata

Molusca

Bivalvia
Petricola pholadiformis

435

28.0

474

475

40.3
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Table 100. Summary of benthic macroinfaunal data for the LOOP - Brine stations, June 2002.

Station

435

473

474

475

Rep  Taxa

mmoOwy» =mmoaws

MmO W

mmoow>§

34
33
38
41
24
23

15
14
11
14
16
23

20
31
33
18
16
14

25
20
23
17
21
22

141
305
216
351
93
95

153
77
93
70
79
91

151
329
457
33
155
54

162
107
105
125
231
118

1410
3050
2160
3510
930
950

1530
770
930
700
790
910

1510
3290
4570
330
1550
540

1620
1070
1050
1250
2310
1180

Mean
Indvs Density No.Taxa (SD) Density

322

155

220

213

Taxa

73

4.0

8.0

2.7

Mean

2001.7

938.3

1965.0

14133

Density Total No.
(SD)

1095.8

302.7

1650.7

485.3

Taxa

43

60

53

Total No.
Individuals Diversity Evenness

563

1179

848

H' J'

3.07 0.71
223 0.59
2.32 0.57
2.37 0.60
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Table 101. Station location and sediment composition data for the LOOP - Offshore stations, August 2001.

Station

481

482

484

Latitude

N28.88520

N28.92177

N28.87378

W90.02573 |

W89.99613

W90.03487

Longitude

Median
% Yo % % USACE Particle Interstitial
Gravel Sand Silt Clay Description Size (phi) pH

0 1735 1546  67.19 clay 9.884 6.46

0 7.01 38.21 54.78 clay 8.690 8.36
0 1829 2724 5447 clay 8.481 8.21
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Table 102. Station location and sediment composition data for the LOOP - Offshore stations, November 2001.

Median

% %o %o %o USACE Particle Sorting  Interstitial
Station Latitude Longitude | Gravel Sand Silt Clay Description Size (phi) Coefficient pH

481 N28.88520 W90.02573 | 0 2227 4897

28.76  clayey silt 6.615 2.91 7.72
482 N28.92177 W89.99613 0 0.52 3779 61.69 clay 8.061 2.709 8.16
484 N28.87378  W90.03487 0 17.6 51.50 30.9 silty clay 6.729 2.835 7.41
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Table 103. Station location and sediment composition data for the LOOP - Offshore stations, June 2002.

Median
% % % % USACE Particle Interstitial
Station Latitude Longitude | Gravel Sand Silt Clay Description Size (phi) pH
481 N28.88520 W90.02573 | 0.00 13.57  32.65  53.77 cléy 8.422 791
482 N28.92177 W89.99613 | 0.00 0.69 4576 53.55 clay 8.696 7.3
484 N28.87378 W90.03487 | 0.00 11.68 4680  41.52 silty clay 6.454 7.45
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Table 104. Environmental data for the LOOP-Offshore stations, August 2001.

Barometric Air Wind Cloud Wave Secchi
Pressure Temperature Speed Wind Cover Height Depth
Station (mm of Hg) ©O) (kts) Direction %o (m)
481 - " : 20 0.75 >4.0
482 - 30 5 S 10 0.75 >4.0
484 30.01 23 6 S 20 0.75 >4 .0
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Table 105. Water quality data for the LOOP-Offshore Station 481, August 2001.

Depth
(m)

15.0
17.2
19.6
213
240
272
30.1
32.7

Temp
89)

29.1
29.0
28.0
273
26.9
26.4
242
24.2

Sal
(ppt)

37.8
38.1
383
384
384
38.6
38.6

Conductivity
pS/cm

554
56.6
57.1
574
57.5
57.5
57.8
57.8

DO

(mg/l)

4.81
4.29
4.04
433
421
3.73
1.55
1.60

% DO

69.5
64.8
68.3
66.2
582
239
240

5.98
5.60
548
544
5.29
5.12
5.14
545
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Table 106. Water quality data for the LOOP-Offshore Station 482, August 2001.

Depth

(rg)

04
1.7
33
49
56
6.4
73
74
7.8
8.4
91
13.4
15.0

Temp

Q9]

299
299
30.0
30.1
30.1
30.2
30.2
30.2
30.1
30.1
30.1
290
28.8

Sal Conductivity DO
(ppt) pS/cm (mg/l) % DO
25.1 6.43 98.9
259 39.6 6.45 99.0
255 39.2 6.44 99.0
25.1 40.6 6.45 99.0
25.0 40.2 6.45 994
254 40.3 6.46 100.0
26.3 41.7 6.46 100.2
26.1 40.8 6.47 100.2
26.6 413 6.32 994
27.1 414 6.23 99.5
272 42.5 5.97 93.8
323 50.1 3.97 512
324 51.1 3.75 579

8.36
8.36
8.36
8.36
8.36
8.35
8.34
8.34
8.33
8.33
8.29
8.03
8.05
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Table 107. Water quality data for the LOOP-Offshore Station 484, August 2001.

Depth Temp Sal Conductivity DO
(m) °O) (ppt) puS/cm (mg/l) % DO pH
0.4 29.64 28.4 438 5.87 90.9 8.26
1.9 29.63 283 43 8 5.94 91.9 8.23
42 29.64 28.4 43.9 597 924 8.11
53 28.6 284 43.9 5.90 914 4775
73 29.8 285 441 5.69 88.4 7.08
10.3 296 30.85 47.0 597 85.9 4.58
13.0 293 333 50.6 325 51.6 453
15.8 29.1 35.8 54.1 2.98 472 4.59
17.9 289 37.1 55.8 3.29 51.8 428
20.1 287 38.1 56.9 453 733 4.19
22.0 28.0 382 572 4.14 65.9 4.11
232 274 38.1 57.1 3.67 573 4.05
252 26.6 384 57.5 427 66.5 3.92
26.2 26.1 384 57.6 4.08 53.1 3.87
289 24.6 38.5 58.4 3.23 57.0 361
327 24.0 38.61 57.8 1.88 279 336
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Table 108. Environmental data for the LOOP-Offshore stations, November 2001.

Barometric Air Wind Cloud

Pressure Temperature Speed Wind Cover
Station (mm of Hg) °C) (kts) Direction %
481 30.15 7 10
482 30.17 21 16 SE 25
484 30.15 22 8 ESE 10

Wave
Height

Secchi
Depth
(m)

5.00

5.00

4.50
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Table 109. Water quality data for the LOOP-Offshore Station 481, November 2001.

Depth
(m)
03
1.5
30
52
73
93
10.9
13.1
14.6
16.8
19.1
21.6
21.7
234
256
272
28.2
28.5
30.1
32.1
332

Temp
(deg ©)

2277
227
2277
229
23.0
232
235
23.9
241
243
243
244
244
244
243
243
243
243
243

Sal
(ppt)

Conductivity
uS/cm

49.60
49.61
49.59
49.82
50.23
51.15
52.43
53.02
53.13
53.45
53.40
53.82
5391
53.88
53.88
53.88
53.88
53.85
53.76

DO
(mg/l)

6.5
72
73
6.9
8.7
6.9
6.6
6.5
6.4
6.7
7.1
6.1
6.0
6.3
5.9
6.0
6.0
5.9
56
33
2.8

% DO

100.8
101.6
96.3
121.6
97.1
93.5
929
922
96.6
103.1
90.2
87.9
934
86.9
87.8
87.5
874
82.3
64.6
41.7

pH

8.39
8.39
8.39
8.39
8.39
8.39
8.38
8.36
8.33
8.31
8.28
821
8.24
8.14
8.04
8.00
7.93
7.93
7.86
7.36
7.44
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Table 110. Water quality data for the LOOP-Offshore Station 482, November 2001.

Depth
l

0.4
04
14
3.0
4.6
55
58
6.3
7.0
8.3
93
10.5
11.9
13.3
13.9
14.7
15.2
16.4
17.7
19.1
21.0
24.1
25.9
28.3
30.2
31.8

Temp

}ppﬂ

Sal

31.90
32.34
33.12
33.39
33.38
34.12
3425
34.54
34.66
3497
35.32
35.63
35.67
35.68
35.70
35.67

Conductivity
uS/cm

48.74
49.34
5041
50.77
50.76
51.76
51.93
52.34
52.49
5291
53.39
53.79
53.86
53.87
53.90
53.86

DO
(mg/l)

8.3
7.8
8.2
8.8
9.3
9.4
9.0
12.8
85
10.6
10.7
8.7
8.6
8.2
8.3
7.6
7.7
7.9
8.6
7.9
72
6.7
6.8
6.6
7.5
8.1

% DO
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Table 111. Water quality data for the LOOP-Offshore Station 484, November 2001.

Depth
(m)

94
11.9
144
16.9
18.8
209
22.8
249
26.6
270
304
32.1
33.0

Temp
(deg ©)

2277
227
229
23.0
233
23.6
239
242
243
243
243
243
243
243
243
243

Sal
(ppt)

Conductivity
pS/cm

49.61
49.63
49.90
50.23
51.42
5241
5291
53.47
53.64
53.84
53.85
53.85
53.84
53.85
53.83
53.59

DO
(mg/l

7.2
11.7
8.0
8.5
11.9
7.2
6.7
6.5
6.3
6.2
6.2
6.2
6.2
6.9
6.7
5.9
4.0
4.1

% DO

112.1
1194
167.3
101.6
95.1
93.0
91.5
90.8
91.6
914
90.7
101.0
98.5
86.7
59.0
60.7

pH

8.00
7.97
7.74
7.74
7.69
7.66
7.63
7.61
7.59
7.56
7.55
7.54
7.52
7.41
7.25
7.47
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Table 112. Environmental data for the LOOP-Offshore stations, June 2002.

Station

482

484

Barometric
Pressure
(mm of Hg)

29.95

29.93

Air
Temperature
O
31
33

28

Wind
Speed
(kts)

Wind
Direction

Cloud
Cover

10

10

Wave
Height

0.25

0.25

Secchi
Depth
(m)
>12
>12

>12
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Table 113. Water quality data for the LOOP-Offshore Station 481, June 2002.

Depth
.

04
1.2
2.7
44
6.9
9.0
10.7
12.3
143
16.0
174
189
203
21.8
232
251
269
285
30.1
31.7
33.0

Temp
(deg C©)

274
273
272
269
26.6
26.5
264
264
263
26.1
26.0
258
25.7
25.7
256
256
256
256
256
25.6

Sal
(ppt)

35.85
35.84
35.86
35.81
35.81
35.80
35.80
35.83
35.79
35.79
35.77
35.74
35.76
35.76
35.75
35.76
35.77
35.77
35.76
35.77

Conductivity
uS/cm

54.08
54.10
54.09
54.12
54.04
54.05
54.03
54.04
54.04
54.02
54.02
54.00
53.96
53.98
53.98
53.99
53.98
53.99
53.99
53.98
53.98

DO

(mg/)

6.1
6.1
6.1
6.1
6.3
6.1
6.2
6.2
6.3
6.3
6.3
6.3
6.4
6.4
6.4
6.6
6.6
6.6
6.7
6.6
6.6

% DO

95.1
95.8
953
972
948
95.8
96.1
96.6
96.7
96.7
96.4
972
97.0
97.6
99.5
100.4
100.5
101.3
100.9
99.9

pH

8.10
8.10
8.10
8.10
8.10
8.10
8.10
8.09
8.08
8.07
8.06
8.06
8.06
8.06
8.06
8.06
8.06
8.06
8.06
8.06
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Table 114. Water quality data for the LOOP-Offshore Station 482, June 2002.

Depth Temp Sal Conductivity DO
(m) (deg C) (ppt) pS/cm (mg/l) % DO pH

27.6 53.40 5.9 929 8.14

273 54.05 5.9 929 8.11

26.8 54.06 6.0 93.6 8.11

. 26.7 54.04 6.0 93.6 8.11
9.2 26.6 54.06 6.0 924 8.11
104 26.6 54.06 6.0 92.1 8.11
11.7 26.5 54.03 6.1 93.6 8.11
14.0 26.1 54.00 5.9 90.5 8.11
14.8 259 53.98 6.0 912 8.11
16.7 259 53.99 6.3 96.3 8.10
18.2 258 54.00 6.3 96.6 8.10
19.8 258 53.99 6.4 96.7 8.10
21.1 25.7 53.99 6.4 97.8 8.06
229 25.7 53.98 6.6 99.6 8.06
242 25.7 53.97 6.6 101.0 8.06
259 25.7 53.99 6.7 101.4 8.03
27.7 25.7 53.96 6.6 100.6 8.02
28.7 25.7 54.02 6.2 944 8.02
30.1 256 53.99 6.0 90.5 8.00
31.6 254 53.96 6.0 90.4 7.91
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Table 115. Water quality data for the LOOP-Offshore Station 484, June 2002.

Depth Temp Sal Conductivity DO
(m) (deg C) (ppt) uS/cm (mg/l) % DO pH

62

03

13 . 6.1

25 273 35.84 54.09 6.3 979 8.06
4.0 272 35.85 54.09 6.2 972 8.06
5.9 26.8 35.81 54.05 6.2 96.0 8.05
8.1 26.6 35.84 54.08 6.3 979 8.06
10.1 26.5 35.82 54.06 6.3 96.9 8.06
12.1 264 35.81 54.04 6.3 97.6 8.05
142 264 35.82 54.05 6.4 98.2 8.05
15.1 263 35.79 54.02 6.4 98.0 8.05
17.6 26.0 35.78 54.01 6.5 99.6 8.06
194 259 35.76 53.98 6.5 99.8 8.05
209 258 35.75 53.97 6.6 100.7 8.06
225 25.7 35.78 54.00 6.7 101.2 8.06
23.8 256 35.76 53.98 6.8 102.5 8.06
253 256 35.78 54.00 6.8 103.7 8.09
26.8 256 35.78 54.00 6.8 103.0 8.06
280 256 35.77 53.99 6.8 1034 8.05
292 256 35.78 54.00 6.8 103.3 8.05
31.0 256 35.78 54.01 6.8 1034 8.05
32.7 25.6 35.77 53.99 6.9 105.1 8.05
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Table 116. Summary of overall abundance of major benthic macroinfauna taxonomic groups
for the LOOP - Offshore stations, August 2001.

Total No. Total No.

”T,ax”, Taxa % Total Individuals % Total

55 632 370 75.5
103 42 8.6

8.0 31 6.3

115 26 53

02

4.1

Total 87 ' 490
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Table 117. Summary of abundance of major benthic macroinfauna taxonomic groups by
station for the LOOP - Offshore stations, August 2001.

Station

482

484

No. of

Phylum Taxa % of Total Individuals % of Total
Annelida 42 74.1
Mollusca 10 159
Arthropoda 7 10.9 4.2
Echinodermata 1 1.6 04
Other Taxa 4 6.3 54

Total 64 239
Annelida 19 73.1 134 88.2
Mollusca 1 38 1 0.7
Arthropoda 5 19.2 14 92
Echinodermata 0 0.0 0 0.0
Other Taxa 1 38 3 2.0

Total 26 152
Annelida 23 60.5 59 59.6
Mollusca 10 263 34 343
Arthropoda 2 53 2 2.0
Echinodermata 0 0.0 0 0.0
Other Taxa 3 79 4 4.0

Total 38 99
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Table 118. Distribution and abundance of families for the LOOP - Offshore stations, August 2001.

Cumulative  Station Station %
% Occurrence Ogcurrence

Individuals

% of Total

108 100

y 3

Nereidae Ann Poly 67 2 67
Lumbrineridae Ann Poly 37 3 100
Amphinomidae Ann Poly 21 1 33
Nephtyidae Ann Poly 20 2 67
Cirratulidae Ann Poly I8 3 100
Opheliidae Ann Poly 18 3 100
Other Taxa - - 18 3 100
Nuculidae Mol Biva 15 2 67
Cossuridae Ann Poly 14 3 100
Vitrinellidae Mol Gast 14 2 67
Corbulidae Mol Biva 13 2 67
Capitellidae Ann Poly 12 3 100
Naticidae Mol Gast Il 2 67
Pinnotheridae Art Mala 11 3 100
Magelonidae Ann Poly 9 3 100
Nuculanidae Mol Biva 9 2 67
Maldanidae Ann Poly 7 2 67
Onuphidae Ann Poly 7 3 100
Goniadidae Ann Poly 6 2 67
Paraonidae Ann Poly 6 1 33
Pilargiidae Ann Poly 6 2 67
Glyceridae Ann Poly 5 1 33
Goneplacidae Art Mala 5 | 33
Lineidae Rhy Anop 4 1 33
Polynoidae Ann Poly 4 2 67
Pyramidellidae Mol Gast 3 | 33
Portunidae Art Mala 2 | 33
Tellinidae Mol Biva 2 1 33
Tubulanidae Rhy Anop 2 2 67
Veneridae Mol Biva 2 | 33
Columbellidae Mol Gast 1 | 33
Dreissenidae Mol Biva | | 33
Golfingiidae Sip - | | 33
Hesionidae Ann Poly 1 1 33
Leucosiidae Art Mala 1 | 33
Liljeborgiidae Art Mala | | 33
Orbiniidae Ann Poly 1 | 33
Phyllodocidae Ann Poly 1 1 33
Retusidae Mol Gast 1 | 33
Sigalionidae Ann Poly 1 | 33
Squillidae Art Mala | | 33
Syllidae Ann Poly 1 | 33
Turridae Mol Gast 1 | 33
Xanthidae Art Mala 1 1 33
Taxa Key
Ann = Annelida Mol = Mollusca Rhy = Rhynchocoela

Poly = Polychacta Biva = Bivalvia Anop = Anopla
Art = Arthropoda Gast = Gastropoda Sip = Sipuncula

Mala = Malacostraca
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Table 119. Percentage abundance of dominant families (>10% of the total) for the LOOP -
Offshore stations, August 2001.

Taxa ; 481 482 484

Annelida
Polychaeta
Nereidae 26.4
Spionidae 572
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Table 120. Distribution and abundance of taxa for the LOOP - Offshore stations, August 2001.

Taxon Name

Paraprionospio pinnata
Nereididae (LPIL)
Spionidae (LPIL)
Paramphinome sp. B
Nephtys incisa
Ninoe nigripes
Vitrinellidae (LPIL)
Monticellina dorsobranchialis
Rhynchocoela (LPIL)
Scoletoma verrilli

Cossura soyeri

Naticidae (LPIL)
Nuculana concentrica
Opheliidae (LPIL)

Nucula proxima
Ceratonereis irritabilis
Lumbrineridae (LPIL)
Nereis succinea
Notomastus daueri

Nucula aegeenis
Cirratulidae (LPIL)
Corbula barrattiana
Corbula swiftiana
Diopatra cuprea

Sabaco americanus
Armandia (LPIL)
Chasmocarcinus mississippiensis
Pinnixa (LPIL)

Pinnixa sp. A

Prionospio (LPIL)
Armandia maculata
Decapoda (LPIL)

Lineidae (LPIL)

Magelona sp. 1

Nereis micromma
Polynoidae (LPIL)
Ancistrosyllis jonesi
Cossuridae (LPIL)

Glycera americana
Levinsenia gracilis
Magelona (LPIL)
Mediomastus (LPIL)
Ophioglycera sp. A
Pyramidellidae (LPIL)
Scoletoma impatiens
Sigambra tentaculata
Agriopoma texasianum
Cossura (LPIL)
Magelona sp.F
Portunidae (LPIL)
Prionospio lighti
Tectonatica pusilla

Tellina versicolor
Tubulanus (LPIL)
Amphinomidae (LPIL)
Aricidea (LPIL)
Capitellidae (LPIL)
Cirrophorus (LPIL)
Corbula contracta

Phylum

Ann
Ann
Ann
Ann
Ann
Ann
Mol
Ann

Ann
Ann
Mol
Mol
Ann
Mol
Ann
Ann
Ann
Ann
Mol
Ann
Mol
Mol
Ann
Ann
Ann
Art
Art
Art
Ann
Ann
Art

Ann
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Ann
Mol
Ann
Ann
Mol
Ann
Ann
Art
Ann
Mol
Mol

Ann
Ann
Ann
Ann
Mol

Class

Poly
Poly
Poly
Poly
Poly
Poly
Gast
Poly

Poly
Poly
Gast
Biva
Poly
Biva
Poly
Poly
Poly
Poly
Biva
Poly
Biva
Biva
Poly
Poly
Poly
Mala
Mala
Mala
Poly
Poly
Mala
Anop
Poly
Poly
Poly
Poly
Poly
Poly
Poly
Poly
Poly
Poly
Gast
Poly
Poly
Biva
Poly
Poly
Mala
Poly
Gast
Biva
Anop
Poly
Poly
Poly
Poly
Biva

Individuals % /of Total

Pt b et bt k=t RO PN R NI RN N R W W W W W WWWWWAARRR,RERUUUUULEAA AN ] =]~ -]~ 0000 OO

15.92
10.00
4.49
4.08
3.88
3.47
2.86
2.45
2.45
2.04
1.84
1.84
1.84
1.84
1.63
1.43
1.43
1.43
1.43
1.43
1.22
1.22
1.22
1.22
1.22
1.02
1.02
1.02
1.02
1.02
0.82
0.82
0.82
0.82
0.82
0.82
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.20
0.20
0.20
0.20
0.20

Cumulative
%

15.92
2592
30.41
34.49
38.37
41.84
44.69
47.14
49.59
51.63
53.47
55.31
57.14
58.98
60.61
62.04
63.47
64.90
66.33
67.76
68.98
70.20
71.43
72.65
73.88
74.90
75.92
76.94
77.96
78.98
79.80
80.61
81.43
82.24
83.06
83.88
84.49
85.10
85.71
86.33
86.94
87.55
88.16
88.78
89.39
90.00
90.41
90.82
91.22
91.63
92.04
92.45
92.86
93.27
93.47
93.67
93.88
94.08
94.29

Station Station %
Occurrence Occurrence

[¥8]
(%]
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Table 120 continued:

Cumulative Station Station %

Taxon Name Phylum Class Individuals % of Total %o Occurrence Occurrence
Cosmioconcha calliglypta Mol Gast 1 0.20 94.49 1 33
Dipolydora socialis Ann Poly 1 0.20 94.69 1 33
Glycera sp. E Ann Poly 1 0.20 94.90 1 33
Glyceridae (LPIL) Ann Poly 1 0.20 95.10 1 33
Glycinde solitaria Ann Poly 1 0.20 95.31 1 33
Goniada maculata Ann Poly 1 0.20 95.51 1 33
Goniadidae (LPIL) Ann Poly 1 0.20 95.71 1 33
Leitoscoloplos (LPIL) Ann Poly 1 0.20 95.92 1 33
Leucosiidae (LPIL) Art Mala 1 0.20 96.12 1 33
Liljeborgiidae (LPIL) Art Mala 1 0.20 96.33 1 33
Maldanidae (LPIL) Ann Poly 1 0.20 96.53 1 33
Mytilopsis leucophaeata Mol Biva 1 0.20 96.73 1 33
Nephtys (LPIL) Ann Poly 1 0.20 96.94 1 33
Notomastus hemipodus Ann Poly 1 0.20 97.14 1 33
Onuphidae (LPIL) Ann Poly 1 0.20 97.35 1 33
Ophiuroidea (LPIL) Ech Ophi 1 0.20 97.55 1 33
Paraonidae (LPIL) Ann Poly 1 0.20 97.76 1 33
Phascolion strombi Sip - 1 0.20 97.96 1 33
Phyllodoce (LPIL) Ann Poly 1 0.20 98.16 1 33
Pinnotheridae (LPIL) Art Mala 1 0.20 98.37 1 33
Podarkeopsis levifuscina Ann Poly 1 0.20 98.57 1 33
Sigalionidae (LPIL) Ann Poly 1 0.20 98.78 1 33
Sipuncula (LPIL) Sip - 1 0.20 98.98 1 33
Squillidae (LPIL) Art Mala 1 0.20 99.18 1 33
Syllis danieli Ann Poly 1 0.20 99.39 1 33
Turridae (LPIL) Mol Gast 1 0.20 99.59 1 33
‘olvulella (LPIL) Mol Gast 1 0.20 99.80 1 33

Xanthidae (LPIL) Art Mala 1 0.20 100.00 1 33
Taxa Key
Ann = Annelida Mol = Mollusca

Poly = Polychaeta Biva = Bivalvia
Art = Arthropoda Gast = Gastropoda

Mala = Malacostraca Rhy = Rhynchocoela
Ech = Echinodermata Anop = Anopla

Ophi = Ophiuroidea Sip = Sipuncula
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Table 121. Percentage abundance of dominant taxa (>10% of the total) for the LOOP -
Offshore stations, August 2001.

Taxa 481 482 484
Polychaeta
Nereididae (LPIL) 18.8
Paraprionospio pinnata 474
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Table 122. Summary of benthic macroinfaunal data for the LOOP - Offshore stations, August 2001.

Mean

Taxa Mean Density Total No. Total No. H' J'

Station Rep Taxa _ Indvs SD) Density  (SD) Taxa _ Individuals Diversity Evenness

204.0 64

A 43 6.0 3.55
B 19 27
C 15 18
D 15 17
E 12 27
F 15 31
G 30 76
482 A 6 13 1.5 217.1 71.6 26 152 2.15 0.66
B 10 17
C 10 29
D 9 27
E 9 30
F 8 22
G 7 14
484 A 12 16 59 141.4 91.0 38 99 3.40 0.93
B 14 18
C 9 14
D 13 18
E 18 28
F 2 2
G 3 3
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Table 123. Summary of overall abundance of major benthic macroinfauna taxonomic
groups for the LOOP - Offshore stations, November 2001.

Total No. Total No.
Taxa Taxa % Total Individuals ” % Total

305 57.9

-

27 5.1

Total 89 ' 527
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Table 124. Summary of abundance of major benthic macroinfaunal taxonomic groups by

station for the LOOP - Offshore stations, November 2001.

Station Taxa

481

482

484

No. of No. of

Taxa % of Total Individuals % of Total
Annelida 44 61.1
Mollusca 16 222 217
Arthropoda 6 83 33
Echinodermata 0 0.0 0.0
Rhynchocoela 3 42 15.8
Other Taxa 3 42 2.0
Total 72 304
Annelida 23 69.7 47 70.1
Mollusca 1 30 1 1.5
Arthropoda 4 12.1 8 11.9
Echinodermata 0 0.0 0 0.0
Rhynchocoela 3 9.1 9 13.4
Other Taxa 2 6.1 2 30
Total 33 67
Annelida 29 56.9 84 53.8
Mollusca 14 275 39 25.0
Arthropoda 3 59 5 32
Echinodermata 1 2.0 1 0.6
Rhynchocoela 3 59 26 16.7
Other Taxa 1 2.0 1 0.6
Total 51 156
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Table 125. Distribution and abundance of families for the LOOP - Offshore stations, November 2001.

Family

Spié)nidae

No. of
iduals

% of Total

Cumulative

%

Station
Occurrence

% Station
Occurrence

Ann Poly 52 9.87 9.87 3 100
Vitrinellidae Mol Gast 44 8.35 18.22 2 67
Other Taxa Mol Gast 43 8.16 26.38 3 100
Capitellidae Ann Poly 35 6.64 33.02 3 100
Lineidae Rhy Anop 33 6.26 39.28 3 100
Nereidae Ann Poly 32 6.07 4535 2 67
Lumbrineridae Ann Poly 22 4.17 49.53 3 100
Tubulanidae Rhy Anop 21 3.98 53.51 3 100
Cirratulidae Ann Poly 19 3.01 57.12 3 100
Pilargiidae Ann Poly 19 3.01 60.72 3 100
Maldanidae Ann Poly 17 3.23 63.95 3 100
Opheliidae Ann Poly 15 2.85 66.79 3 100
Nephtyidae Ann Poly 14 2.66 69.45 3 100
Paraonidae Ann Poly 14 2.66 72.11 3 100
Pinnotheridae Art Mala 13 2.47 74.57 3 100
Cossuridae Ann Poly 11 2.09 76.66 3 100
Magelonidae Ann Poly 11 2.09 78.75 3 100
Terebridae Mol Gast 10 1.90 80.65 1 33
Naticidae Mol Gast 8 1.52 82.16 2 67
Nuculidae Mol Biva 8 1.52 83.68 2 67
Sigalionidae Ann Poly 8 1.52 85.20 3 100
Terebellidae Ann Poly 7 1.33 86.53 2 67
Phyllodocidae Ann Poly 6 1.14 87.67 2 67
Alpheidae Art Mala 5 0.95 88.61 2 67
Columbellidae Mol Gast 5 0.95 89.56 2 67
Corbulidae Mol Biva 5 0.95 90.51 2 67
Goniadidae Ann Poly 5 0.95 91.46 2 67
Nuculanidae Mol Biva 5 0.95 92.41 2 67
Onuphidae Ann Poly 5 0.95 93.36 3 100
Hesionidae Ann Poly 4 0.76 94.12 2 67
Pyramidellidae Mol Gast 4 0.76 94.88 3 100
Retusidae Mol Gast 3 0.57 95.45 2 67
Tellinidae Mol Biva 3 0.57 96.02 2 67
Flabelligeridae Ann Poly 2 0.38 96.39 1 33
Glyceridae Ann Poly 2 0.38 96.77 1 33
Golfingiidae Sip - 2 0.38 97.15 2 67
Polynoidae Ann Poly 2 0.38 97.53 2 67
Acoetidae Ann Poly 1 0.19 97.72 1 33
Ampeliscidae Art Mala 1 0.19 97.91 1 33
Amphinomidae Ann Poly 1 0.19 98.10 1 33
Arcidae Mol Biva 1 0.19 98.29 1 33
Dorvilleidae Ann Poly 1 0.19 98.48 1 33
Goneplacidae Art Mala 1 0.19 98.67 1 33
Leuconidae Art Mala 1 0.19 98.86 1 33
Liljeborgiidae Art Mala 1 0.19 99.05 1 33
Ptychoderidae Hem Ente 1 0.19 99.24 1 33
Rissoidae Mol Gast 1 0.19 99.43 1 33
Synaptidae Ech Holo 1 0.19 99.62 1 33
Turridae Mol Gast 1 0.19 99.81 1 33
Xanthidae Art Mala 1 0.19 100.00 1 33
Taxa Key

Ann = Annelida

Poly = Polychaeta

Art = Arthropoda

Mala = Malacostraca

Ech = Echinodermata
Holo = Holothuroidea

Hem = Hemichordata
Ente = Enteropneusta

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda

Rhy = Rhynchocoela
Anop = Anopla

Sip = Sipuncula
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Table 126. Percentage abundance of dominant families (>10% of the total) for the LOOP -
Offshore stations, November 2001.

Taxa 481 482 484
Annelida
Polychaeta
Capitellidae 103
Nephtyidae 11.9
Spionidae 134 10.9

ollusca
Gastropoda
Vitrinellidae | 12.8

I{hfnchocoeia
Anopla
Lineidae 104
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Table 127. Distribution and abundance of taxa for the LOOP - Offshore stations, November 2001.

No. of Cumulative Station % Station
Individuals %o of Total % Occurrence Occurrence

Class

_

67

44 2
Lineidae (LPIL) Anop 33 14.61 3 100
Paraprionospio pinnata Poly 32 6.07 20.68 3 100
Mediomastus (LPIL) Poly 29 5.50 26.19 3 100
Rhynchocoela (LPIL) - 29 5.50 31.69 3 100
Nereis micromma Poly 22 4.17 35.86 2 67
Tubulanus (LPIL) Anop 21 3.98 39.85 3 100
Ninoe nigripes Poly 18 3.42 43.26 3 100
Spionidae (LPIL) Poly 16 3.04 46.30 3 100
Armandia maculata Poly 14 2.66 48.96 3 100
Nephtys incisa Ann Poly 14 2.66 51.61 3 100
Sigambra tentaculata Ann Poly 14 2.66 54.27 3 100
Cirratulidae (LPIL) Ann Poly 10 1.90 56.17 3 100
Terebra sp. A Mol Gast 10 1.90 58.06 1 33
Monticellina dorsobranchialis Ann Poly 9 1.71 59.77 3 100
Nucula proxima Mol Biva 8 1.52 61.29 2 67
Pinnixa cristata Art Mala 8 1.52 62.81 2 67
Sthenelais sp. A Ann Poly 8 1.52 64.33 3 100
Tectonatica pusilla Mol Gast 8 1.52 65.84 2 67
Lysilla sp. B Ann Poly 7 1.33 67.17 2 67
Sabaco americanus Ann Poly 7 1.33 68.50 2 67
Cossura delta Ann Poly 6 1.14 69.64 2 67
Ancistrosyllis jonesi Ann Poly 5 0.95 70.59 3 100
Bivalvia (LPIL) Mol Biva 5 0.95 71.54 2 67
Clymenella torquata Ann Poly 5 0.95 72.49 1 33
Cosmioconcha calliglypta Mol Gast 5 0.95 73.43 2 67
Cossura soyeri Ann Poly 5 0.95 74.38 3 100
Magelona sp. H Ann Poly 5 0.95 75.33 2 67
Maldanidae (LPIL) Ann Poly 5 0.95 76.28 1 33
Nereididae (LPIL) Ann Poly 5 0.95 77.23 2 67
Ophioglycera sp. A Ann Poly 5 0.95 78.18 2 67
Pinnixa (LPIL) Art Mala 5 0.95 79.13 3 100
Ceratonereis (LPIL) Ann Poly 4 0.76 79.89 1 33
Cirrophorus (LPIL) Ann Poly 4 0.76 80.65 2 67
Levinsenia gracilis Ann Poly 4 0.76 81.40 2 67
Notomastus latericeus Ann Poly 4 0.76 82.16 3 100
Nuculana concentrica Mol Biva 4 0.76 82.92 1 33
Podarkeopsis levifuscina Ann Poly 4 0.76 83.68 2 67
Prionospio (LPIL) Ann Poly 4 0.76 84.44 3 100
Actiniaria (LPIL) Cni Anth 3 0.57 85.01 2 67
Alpheus sp. D Art Mala 3 0.57 85.58 2 67
Aricidea catherinae Ann Poly 3 0.57 86.15 1 33
Diopatra cuprea Ann Poly 3 0.57 86.72 3 100
Gastropoda (LPIL) Mol Gast 3 0.57 87.29 2 67
Lumbrineridae (LPIL) Ann Poly 3 0.57 87.86 1 33
Magelona (LPIL) Ann Poly 3 0.57 88.43 3 100
Magelona sp. 1 Ann Poly 3 0.57 88.99 3 100
Paraonidae (LPIL) Ann Poly 3 0.57 89.56 2 67
Phyllodoce (LPIL) Ann Poly 3 0.57 90.13 1 33
Sipuncula (LPIL) Sip - 3 0.57 90.70 1 33
Volvulella texasiana Mol Gast 3 0.57 91.27 2 67
Alpheus (LPIL) Art Mala 2 0.38 91.65 1 33
Brada villosa Ann Poly 2 0.38 92.03 1 33
Corbula swiftiana Mol Biva 2 0.38 92.41 1 33
Phascolion strombi Sip - 2 0.38 92.79 2 67
Phyllodoce mucosa Ann Poly 2 0.38 93.17 1 33
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Table 127 continued:

No. of Cumulative  Station % Station

Taxon Name Phylum Class Individuals % of Total % Occurrence Occurrence
Tellina (LPIL) Mol Biva 2 0.38 93.55 2 67
Turbonilia (LPIL) Mol Gast 2 0.38 93.93 2 67
Varicorbula operculata Mol Biva 2 0.38 9431 2 67
Acoetidae (LPIL) Ann Poly 1 0.19 94.50 1 33
Ampelisca (LPIL) Art Mala 1 0.19 94.69 1 33
Arcidae (LPIL) Mol Biva 1 0.19 94.88 1 33
Balanoglossus (LPIL) Hemi Ente 1 0.19 95.07 1 33
Capitella capitata Ann Poly 1 0.19 95.26 1 33
Chasmocarcinus mississippiensis Art Mala 1 0.19 95.45 1 33
Corbula contracta Mol Biva 1 0.19 95.64 1 33
Glycera (LPIL) Ann Poly 1 0.19 95.83 1 33
Glycera americana Ann Poly 1 0.19 96.02 1 33
Kinbergonuphis (LPIL) Ann Poly 1 0.19 96.20 1 33
Lepidasthenia varia Ann Poly 1 0.19 96.39 1 33
Leptosynapta (LPIL) Ech Holo 1 0.19 96.58 1 33
Leucon americanus Art Mala 1 0.19 96.77 1 33
Liljeborgiidae (LPIL) Art Mala 1 0.19 96.96 1 33
Macoma tageliformis Mol Biva 1 0.19 97.15 1 33
Nereis succinea Ann Poly 1 0.19 97.34 1 33
Notomastus (LPIL) Ann Poly 1 0.19 97.53 1 33
Nuculanidae (LPIL) Mol Biva 1 0.19 97.72 1 33
Odostomia (LPIL) Mol Gast 1 0.19 97.91 1 33
Onuphidae (LPIL) Ann Poly 1 0.19 98.10 1 33
Opbheliidae (LPIL) Ann Poly 1 0.19 98.29 1 33
Paramphinome sp. B Ann Poly 1 0.19 98.48 1 33
Phyliodoce arenae Ann Poly 1 0.19 98.67 1 33
Polynoidae (LPIL) Ann Poly 1 0.19 98.86 1 33
Rissoidae Genus A Mol Gast 1 0.19 99.05 1 33
Schistomeringos rudolphi Ann Poly 1 0.19 99.24 1 33
Scoletoma verrilli Ann Poly 1 0.19 99.43 1 33
Turbonilla conradi Mol Gast 1 0.19 99.62 1 33
Turridae (LPIL) Mol Gast 1 0.19 99.81 1 33
Xanthidae (LPIL) Art Mala 1 0.19 100.00 1 33
Taxa Key
Ann = Annelida Cni = Cnidaria Hem = Hemichordata Rhy = Rhynchocoela

Poly = Polychaeta Anth = Anthozoa Ente = Enteropneusta Anop = Anopla
Art = Arthropoda Ech = Echinodermata Mol = Mollusca Sip = Sipuncula

Mala = Malacostraca Holo = Holothuroidea Biva = Bivalvia

Gast = Gastropoda
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Table 128. Percentage abundance of dominant taxa (>10% of the total) for the LOOP -
Offshore stations, November 2001.

Annelida%
Polychaeta
Nephtys incisa

Mollusca
Gastropoda

I{hfnchocoela
Anopla
Lineidae (LPIL)

Vitrinella helicoidea

12.8

11.9

104
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Table 129. Summary of benthic macroinfaunal data for the LOOP - Offshore stations, November 2001.

Mean Taxa  Mean Density Total No. Total No. H' J'

Station  Rep Taxa  Indvs Density o. Taxa (SD) Density (SD) Taxa  Individuals Diversity Evenness

481 27 304 3.70

A 43 4343
B 22 43 430
C 20 37 370
D 16 41 410
E 31 64 640
F 15 20 200
G 31 56 560
482 A 10 12 120 10.0 1.4 95.7 68.0 33 67 3.18 0.91
B 12 17 170
C 0 0 0
D 8 11 110
E 10 14 140
F 10 13 130
G 0 0 0
484 A 0 0 0 16.5 2.9 2229 1237 51 156 3.53 0.90
B 15 23 230
C 19 30 300
D 16 25 250
E 14 16 160
F 14 22 220
G 21 40 400
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Table 130. Summary of overall abundance of major benthic macroinfaunal taxonomic
groups for the LOOP - Offshore stations, June 2002.

Total No. Total No.
Taxa Taxa % of Total Individuals % of Total

Total 98 ' 844
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Table 131. Summary of abundance of major benthic macroinfaunal taxonomic groups by station for

the LOOP - Offshore stations, June 2002.

Station

481

482

484

No. of No. of
Taxa Taxa % of Total Individuals % of Total
Annelida 39 57.4 199 63.0
Mollusca 15 221 67 212
Arthropoda 7 103 21 6.6
Echinodermata 1 15 1 03
Other Taxa 6 88 28 89
Total 68 316
Annelida 28 538 183 68.8
Mollusca 11 212 62 233
Arthropoda 10 19.2 13 4.9
Echinodermata 0 0.0 0 0.0
Other Taxa 3 5.8 8 3.0
Total 52 266
Annelida 37 60.7 172 65.6
Mollusca 13 213 71 27.1
Arthropoda 7 11.5 10 3.8
Echinodermata 0 0.0 0 0.0
Other Taxa 4 6.6 9 34
Total 61 262
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Table 132. Distribution and abundance of families forthe LOOP - Offshore stations, June 2002.

No. of Cumulative Station % Station
Family Phylum Class Individuals % of Total % Occurrence Occurrence
Spionidae Ann Poly 137 16.23 16.23 3 100
Capitellidae Ann Poly 126 14.93 31.16 3 100
Nuculanidae Mol Biva 103 12.20 43.36 3 100
Nephtyidae Ann Poly 70 8.29 51.66 3 100
Other Taxa Rhy - 40 4.74 56.40 3 100
Lumbrineridae Ann Poly 29 3.44 59.83 3 100
Magelonidae Ann Poly 29 3.44 63.27 3 100
Opheliidae Ann Poly 28 332 66.59 3 100
Cirratulidae Ann Poly 25 2.96 69.55 3 100
Onuphidae Ann Poly 25 2.96 72.51 3 100
Columbellidae Mol Gast 22 2.61 75.12 3 100
Vitrinellidae Mol Gast 21 2.49 77.61 3 100
Maldanidae Ann Poly 18 2.13 79.74 2 67
Pinnotheridae Art Mala 15 1.78 81.52 2 67
Paraonidae Ann Poly 14 1.66 83.18 3 100
Tubulanidae Rhy Anop 14 1.66 84.83 3 100
Goniadidae Ann Poly 12 1.42 86.26 2 67
Pilargiidae Ann Poly 12 1.42 87.68 2 67
Pyramidellidae Mol Gast 12 1.42 89.10 3 100
Lineidae Rhy Anop 1 1.30 90.40 3 100
Nereidae Ann Poly 9 1.07 91.47 3 100
Goneplacidae Art Mala 9 1.07 92.54 3 100
Cossuridae Ann Poly 8 0.95 93.48 2 67
Retusidae Mol Gast 7 0.83 9431 3 100
Alpheidae Art Mala 5 0.59 94.91 2 67
Nuculidae Mol Biva 4 0.47 95.38 2 67
Hesionidae Ann Poly 3 0.36 95.73 2 67
Ampeliscidae Art Mala 3 0.36 96.09 3 100
Naticidae Mol Gast 3 0.36 96.45 1 33
Golfingiidae Sip - 3 0.36 96.80 2 67
Tubificidae Ann Olig 2 0.24 97.04 2 67
Phyllodocidae Ann Poly 2 0.24 97.27 2 67
Terebellidae Ann Poly 2 0.24 97.51 2 67
Liljeborgiidae Art Mala 2 0.24 97.75 2 67
Corbulidae Mol Biva 2 0.24 97.99 2 67
Tellinidae Mol Biva 2 0.24 98.22 1 33
Phoronidae Pho - 2 0.24 98.46 1 33
Ampharetidae Ann Poly 1 0.12 98.58 1 33
Orbiniidae Ann Poly 1 0.12 98.70 1 33
Polynoidae Ann Poly 1 0.12 98.82 1 33
Isaeidae Art Mala 1 0.12 98.93 1 33
Leuconidae Art Mala 1 0.12 99.05 1 33
Oedicerotidae Art Mala 1 0.12 99.17 1 33
Processidae Art Mala 1 0.12 99.29 1 33
Mactridae Mol Biva 1 0.12 99.41 1 33
Semelidae Mol Biva 1 0.12 99.53 1 33
Nassariidae Mol Gast 1 0.12 99.64 1 33
Rissoidae Mol Gast 1 0.12 99.76 1 33
Scaphandridae Mol Gast 1 0.12 99.88 1 33
Aspidosiphonidae Sip — 1 0.12 100.00 1 33
Taxa Key

Ann = Annelida

Olig = Oligochaeta
Poly = Polychaeta

Art = Arthropoda

Mala = Malacostraca

Mol = Mollusca
Biva = Bivalvia
Gast = Gastropoda
Pho = Phoronida

Rhy = Rhynchocoela
Anop = Anopla
Sip = Sipuncula
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Table 133. Percentage abundance of families (>10% of the total) for the LOOP - Offshore

stations, June 2002.

Taxa

Annelida
Polychaeta
Capitellidae
Nephtyidae
Spionidae

ollusca
Bivalvia
Nuculanidae

481

174

12.7

104

482

12.0
18.0
17.7

11.7

484

149

19.1

149
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Table 134. Distribution and abundance of taxa for the LOOP - Offshore stations, June 2002.

Taxon Name

Paraprionospio pinnata
Mediomastus (LPIL)
Nephtys incisa
Nuculanidae (LPIL)
Nuculana concentrica
Armandia maculata
Vitrinella helicoidea
Ninoe nigripes
Notomastus daueri
Magelona sp. H
Bivalvia (LPIL)
Cirratulidae (LPIL)
Diopatra cuprea
Pinnixa sp. A
Tubulanus (LPIL)
Rhynchocoela (LPIL)
Notomastus (LPIL)
Columbellidae (LPIL)
Lineidae (LPIL)
Sabaco americanus
Glycinde solitaria
Monticellina dorsobranchialis
Spionidae (LPIL)
Turbonilla (LPIL)

Nereis micromma
Prionospio lighti
Speocarcinus lobatus
Cossura soyeri
Lumbrineridae (LPIL)
Maldanidae (LPIL)
Onuphidae (LPIL)
Sigambra tentaculata
Anachis (LP1L)

Volvulella texasiana
Ancistrosyllis jonesi
Aricidea (LPIL)
Magelona sp. 1

Prionospio (LPIL)
Decapoda (LPIL)
Capitellidae (LPIL)
Magelona (LPIL)

Nucula aegeenis
Cosmioconcha calliglypta
Aricidea sp. AK

Nephtys (LPIL)
Notomastus latericeus
Podarkeopsis levifuscina
Scoletoma verrilli
Ampelisca (LPIL)
Tectonatica pusilla
Turbonilla conradi
Phascolion strombi
Tubificidae (LPIL)
Kinbergonuphis (LPIL)

Phylum

Ann
Ann
Ann
Mol
Mol
Ann
Mol
Anmn
Ann
Ann
Mol
Ann
Ann
Art
Rhy

Ann
Mol
Rhy
Ann
Anmn
Ann
Ann
Mol
Ann
Ann
Art
Ann
Ann
Anmn
Ann
Ann
Mol
Mol
Ann
Ann
Ann
Ann
Art
Ann
Ann
Mol
Mol
Ann
Ann
Ann
Ann
Ann
Art
Mol
Mol
Sip
Ann
Ann

Class

Poly
Poly
Poly
Biva
Biva
Poly
Gast
Poly
Poly
Poly
Biva
Poly
Poly
Mala
Anop

Poly
Gast
Anop
Poly
Poly
Poly
Poly
Gast
Poly
Poly
Mala
Poly
Poly
Poly
Poly
Poly
Gast
Gast
Poly
Poly
Poly
Poly
Mala
Poly
Poly
Biva
Gast
Poly
Poly
Poly
Poly
Poly
Mala
Gast
Gast

Olig
Poly

No. of
Individuals

114

Pl ot o od o ol ol ot o o ot ) B N EN GO
R WLWLWLWLWWWWRAEARLRELANLNUUUNUADTATTTTXRROOOOY S LW h BN 000 O S0 0

% of Total

13.51
10.31
7.94
6.52
5.69
3.32
2.37
2.25
2.25
2.13
2.01
1.78
1.78
1.78
1.66
1.66
1.54
1.42
1.30
1.18
1.07
1.07
1.07
1.07
0.95
0.95
0.95
0.83
0.83
0.83
0.83
0.71
0.71
0.71
0.59
0.59
0.59
0.59
0.59
0.47
0.47
0.47
0.47
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.24
0.24

Cumulative

%

13.51
23.82
31.75
38.27
43.96
4727
49 64
51.90
54.15
56.28
58.29
60.07
61.85
63.63
65.28
66.94
68.48
69.91
7121
72.39
73.46
74.53
75.59
76.66
77.61
78.55
79.50
80.33
81.16
81.99
82.82
83.53
84.24
84.95
85.55
86.14
86.73
87.32
87.91
88.39
88.86
89.34
89.81
90.17
90.52
90.88
91.23
91.59
91.94
92.30
92.65
93.01
93.25
93.48

Occurrence Occurrence

Station % Station

100
100
100
100
67
100
100
100
100
67
100
100
100
67
100
100
67
100
100
67
33
67
100
100
100
67
100
67
100
67
100
67
67
100
33
67
100
67
100
100
100
67
33
67
67
67
67
67
100
33
67
67
67
67
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Table 134 continued:

No. of Cumulative  Station % Station

Taxon Name Phylum  Class Individuals % of Total %o Occurrence Occurrence
Levinsenia gracilis Ann Poly 2 0.24 93.72 2 67
Lysilla sp. B Ann Poly 2 0.24 93.96 2 67
Magelona sp. L Ann Poly 2 0.24 94.19 2 67
Ophioglycera sp. A Ann Poly 2 0.24 94.43 1 33
Paraonidae (LPIL) Ann Poly 2 0.24 94.67 1 33
Alpheus (LPIL) Art Mala 2 0.24 94.91 2 67
Alpheus sp. D Art Mala 2 0.24 95.14 2 67
Corbula swiftiana Mol Biva 2 0.24 95.38 2 67
Tellinidae (LPIL) Mol Biva 2 0.24 95.62 1 33
Gastropoda (LPIL) Mol Gast 2 0.24 95.85 1 33
Phoronis (LPIL) Pho - 2 0.24 96.09 1 33
Ampharetidae (LPIL) Ann Poly 1 0.12 96.21 1 33
Ancistrosyllis hartmanae Ann Poly 1 0.12 96.33 1 33
Aricidea catherinae Ann Poly 1 0.12 96.45 1 33
Chaetozone sp. D Ann Poly 1 0.12 96.56 1 33
Clymenella torquata Ann Poly 1 0.12 96.68 1 33
Cossura delta Ann Poly 1 0.12 96.80 1 33
Goniadidae (LPIL) Ann Poly 1 0.12 96.92 1 33
Kinbergonuphis sp. A Ann Poly 1 0.12 97.04 1 33
Lepidasthenia varia Ann Poly 1 0.12 97.16 1 33
Levinsenia (LPIL) Ann Poly 1 0.12 97.27 1 33
Nereididae (LPIL) Ann Poly 1 0.12 97.39 1 33
Orbiniidae (LPIL) Ann Poly 1 0.12 97.51 1 33
Phyliodoce (LPIL) Ann Poly 1 0.12 97.63 1 33
Phyllodocidae (LPIL) Ann Poly 1 0.12 97.75 1 33
Prionospio perkinsi Ann Poly 1 0.12 97.87 1 33
Automate (LPIL) Art Mala 1 0.12 97.99 1 33
Chasmocarcinus mississippiensis Art Mala 1 0.12 98.10 1 33
Hartmanodes nyei Art Mala 1 0.12 98.22 1 33
Leucon americanus Art Mala 1 0.12 98.34 1 33
Liljeborgiidae (LPIL) Art Mala 1 0.12 98.46 1 33
Listriella sp. A Art Mala 1 0.12 98.58 1 33
Photis (LPIL) Art Mala 1 0.12 98.70 1 33
Processa (LPIL) Art Mala 1 0.12 98.82 1 33
Stomatopoda (LPIL) Art Mala 1 0.12 98.93 1 33
Ophiuroidea (LPIL) Ech Ophi 1 0.12 99.05 1 33
Abra aequalis Mol Biva 1 0.12 99.17 1 33
Mulinia lateralis Mol Biva 1 0.12 99.29 1 33
Acteocina bidentata Mol Gast 1 0.12 99.41 1 33
Cyclostremiscus pentagonus Mol Gast 1 0.12 99.53 1 33
Nassarius acutus Mol Gast 1 0.12 99.64 1 33
Rissoidae Genus A Mol Gast 1 0.12 99.76 1 33
Volvulella (LPIL) Mol Gast 1 0.12 99.88 1 33
Aspidosiphon (LPIL) Sip — 1 0.12 100.00 1 33
Taxa Key
Ann = Annelida Ech = Echinodermata Pho = Phoronida

Olig = Oligochaeta Ophi = Ophiuroidea Rhy = Rhynchocoela

Poly = Polychaeta Mol = Mollusca Anop = Anopla
Art = Arthropoda Biva = Bivalvia Sip = Sipuncula

Mala = Malacostraca Gast = Gastropoda
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Table 135 Percentage abundance of dominant taxa (>10% of the total) for the LOOP - Offshore

stations, June 2002.

Taxa

Annelida
Polychaeta
Mediomastus (LPIL)
Nephtys incisa
Paraprionospio pinnata

ollusca
Bivalvia
Nuculanidae (LPIL)

481

12.0

11.1

482

18.0
14.7

11.7

484

10.3

153
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Table 136. Summary of benthic macroinfaunal data for the LOOP - Offshore stations, June 2002.

Station Rep Taxa Indvs Densi

482

484

Qmmoawr» Ommbawr Qmmoawr

7
27
20
20
29
21
14

22
16
12
11
23
11
9

24
24
5
24
15
24
9

9
53
36
98
58
35
27

65
34
28
37
61
22
19

74
33
10
54
24
56
11

. Mean No.
. Taxa

19.7

14.9

179

Taxa
(SD)

5.6

8.2

Mean
Density

Density Total No.
(SD)

380.0

3743

182.2

2452

Taxa

52

61

Total No.

Individuals Diversity Evenness

266

262

H' J'

3.03 0.77

341 0.83
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Figure 1. Location of the LOOP monitoring stations, 2001-2002.
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Figure 2. Sediment composition for the LOOP - Clovelly stations, 2000-2001.
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Figure 3. Percent abundance of major taxonomic groups for the LOOP - Clovelly

stations, 2001-2002.
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Figure 4. Macroinvertebrate density data for the LOOP - Clovelly stations, 2001-2002.

August

50000 -
40000
30000
20000
10000 -
10000 -

D)

7500

5000

Density, nos/m>
(in

2500

10000,

8000

Density, nos/m?
£ SD)

2000

20000
15600

10000 -
160600 -

D)

7560

5000

Density , nos/m?
(in

2500

6000 -

4000 -

461 463 464
Station

November

Station

June

ED_001774D_00023088-00210





Figure 5. Taxa richness for the LOOP - Clovelly stations, 2001-2002.
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Figure 7. Taxa evenness (J') for the LOOP - Clovelly stations, 2001-2002.
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Figure 8. Sediment composition for the LOOP - Lake Jesse stations, 2000-2001.
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Figure 9. Percent abundance of major taxonomic groups for the LOOP -
Lake Jesse stations, 2001-2002.
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Figure 10. Macroinvertebrate density data for the LOOP — Lake Jesse stations,
2001-2002.
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Figure 11. Taxa richness for the LOOP - Clovelly stations, 2001-2002.
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Figure 13. Taxa evenness (J7) for the LOOP - Lake Jesse Stations, 2001- 2002.
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Figure 14. Sediment composition for the LOOP - Brine stations, 2000-2001.
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Figure 15. Water quality data for the LOOP-Brine Station 435, 2001-2002.
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Figure 16. Water quality data for the LOOP-Brine Station 473, 2001-2002.
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Figure 17. Water quality data for the LOOP-Brine Station 474,2001-2002.
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Figure 18. Water quality data for the LOOP-Brine Station 475,2001-2002.

¥ Salinity, ppt
August &  Temperature, °C
40 #— Dissolved Oxygen, mg/l
35
3008 e B B e ® B T B !
v RN B
D5 e W g
20
15
10
b & e & ...
5o T E [ I & B L T &
0 et e
0 1 2 3 4 5 6 7 8 9 10
Depth (m)
v Salinity, ppt
November & - Temperature, °C
40~ #— Dissolved Oxygen, mg/l
35
¥ ¥
30 Ly
(L0 AT S St A v
B ] Y TN [ EEEERREN B L I B e a
20
15 L
;;;;;;;;;;;;;;;; & & CBe B
Y
N
1375 S RPN
0 1 2 3 4 5 6 7 8 9 10
Depth (m)
w.- Salinity, ppt
June -& - Temperature, °C
40 #— Dissolved Oxygen, mg/l
I §
35 v S
30 o B
25 l | RN B 8. B B
¥
20
15 v
L
Wa..
5 g G ®
i S
P30 SO OO OO OO OO ORROURROR. SOttt
0 1 2 3 4 5 6 7 8 9 10
Depth (m)

ED_001774D_00023088-00224





Figure 19. Percent abundance of major taxonomic groups for the LOOP -
Brine stations, 2001-2002.
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Figure 20. Macroinvertebrate density data for the LOOP - Brine stations, 2001-2002.
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Figure 21. Taxa richness data for the LOOP - Brine stations, 2001-2002.
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Figure 23. Taxa evenness (J7) for the LOOP - Brine Stations, 2001-2002.
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Figure 24. Sediment composition for the LOOP - Offshore stations, 2000-2001.
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Figure 25. Water quality data for the LOOP-Offshore Station 481, 2001-2002.
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Figure 26. Water quality data for the LOOP-Offshore Station 482, 2001-2002.
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Figure 27. Water quality data for the LOOP - Offshore Station 484, 2001-2002.
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Figure 28. Percent abundance of major taxonomic groups for the LOOP - Offshore
stations, 2001-2002.
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Figure 29. Macroinvertebrate density data for the LOOP - Offshore stations, 2001-2002.
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Figure 30. Taxa richness data for the LOOP - Offshore stations, 2001-2002.
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Figure 32. Taxa evenness (J”) for the LOOP - Offshore Stations, 2001-2002.
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Appendix I. Polyaromatic hydrocarbon (PAH) data for June 2002.

Clovelly Lake Jesse Brine Diffuser Offshore
Parameter 461 463 464 407 462 435 473 474 475 481 482 484
Acenaphthene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Acenaphthylene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Anthracene, pg/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Benzo (a) anthracene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Benzo (b) fluoranthene, pg/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Benzo (k) fluoanthene, pg/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Benzo (g, h, I) perylene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Benzo (a) pyrene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Chrysene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Dibenzo (a,h) anthracene, pg/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Fluoranthene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Fluorene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Indeno pyrene, pug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
1-methylnaphthalene, pg/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
2-methylnaphthalene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Naphthalene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Phenanthrene, ug/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
Pyrene, pg/kg dw <61 <32 <28 <16 <18 <11 <12 <11 <12 <11 <10 <11
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Appendix II. Polyaromatic hydrocarbon (PAH) data for August 2001.

Clovelly Lake Jesse Brine Diffuser Offshore
Parameter 461 463 464 407 462 435 473 474 475 481 482 484
Acenaphthene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Acenaphthylene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Anthracene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Benzo (a) anthracene, pg/kg dw <11 26 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Benzo (b) fluoranthene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Benzo (k) fluoanthene, pg/kg dw <11 34 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Benzo (g, h, I) perylene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Benzo (a) pyrene, ug/kg dw <11 73 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Chrysene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Dibenzo (a,h) anthracene, pg/kg dw <11 90 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Fluoranthene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 13 <12 <11 <13 <14
Fluorene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Indeno pyrene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
1-methylnaphthalene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
2-methylnaphthalene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Naphthalene, pg/kg dw <11 <22 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Phenanthrene, pg/kg dw <11 66 <16 <20 <20 <18 <14 <12 <12 <11 <13 <14
Pyrene, ug/kg dw <11 65 <16 <20 <20 <18 <14 13 <12 <11 <13 <14
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Appendix III. Polyaromatic hydrocarbon (PAH) data for November 2001.

Clovelly Lake Jesse Brine Diffuser Offshore
Parameter 461 463 464 407 462 435 473 474 475 481 482 484
Acenaphthene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Acenaphthylene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Anthracene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Benzo (a) anthracene, pg/kg dw <19 <26 <18 <20 16 <12 <16 <12 <13 <11 <16 <13
Benzo (b) fluoranthene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Benzo (k) fluoanthene, pg/kg dw <19 <26 <18 <20 38 <12 <16 <12 <13 <11 <16 <13
Benzo (g, h, I) perylene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Benzo (a) pyrene, pg/kg dw 120 <26 <18 <20 28 <12 <16 <12 <13 <11 <16 <13
Chrysene, pg/kg dw 26 <26 <18 <20 23 <12 <16 <12 <13 <11 <16 <13
Dibenzo (a,h) anthracene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Fluoranthene, pg/kg dw 70 <26 <18 22 35 <12 <16 <12 <13 <11 <16 <13
Fluorene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Indeno pyrene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
1-methylnaphthalene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
2-methylnaphthalene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Naphthalene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Phenanthrene, pg/kg dw <19 <26 <18 <20 <15 <12 <16 <12 <13 <11 <16 <13
Pyrene, ug/kg dw 94 <26 <18 24 42 <12 <16 <12 <13 <11 <16 <13
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To: Chen, Isaac[Chen.Isaac@epa.gov]

Cc: Whitten-Hill, Darlene[Whitten-Hill. Darlene@epa.gov]; Rosborough,
Evelyn[rosborough.evelyn@epa.govl; Bogdan, Silvia[bogdan.silvia@epa.gov}

From: Schwab, Kay

Sent: Tue 1/30/2018 8:37:14 PM

Subject: RE: LOOP LLC, Deepwater Port Complex (PER20130001, LA0049492, Al 4634)

Isaac,
Please let Darlene, 6EN-W, know if you have a shorter “due date.”
Thanks

K

From: Rosborough, Evelyn

Sent: Tuesday, January 30, 2018 2:26 PM

To: Whitten-Hill, Darlene <Whitten-Hill. Darlene@epa.gov>

Cc: Schwab, Kay <Schwab.Kay@epa.gov>; Chen, Isaac <Chen.Isaac@epa.gov>

Subject: FW: LOOP LLC, Deepwater Port Complex (PER20130001, LA0049492, Al 4634)

Hello Darlene,

The above listed permit was received for review. Comments are due to Kay-Sehwab by January
13, 2018...1 think it meant to read February

Please let me know if you have any questions.

Thanks,

Evelyn Rosborough

U. S. Environmental Protection Agency - Region 6
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Water Quality Protection Division
1445 Ross Avenue

Dallas, TX 75202-2733

ph: 214.665-7515

fax: 214.665-6490

email: rosborough.evelvn@epa.gov

From: Sonja Loyd [mailto:Sonja.Loyd@ LA .GOV]

Sent: Tuesday, January 30, 2018 2:01 PM

To: Rosborough, Evelyn <rosborough.evelyn@epa.gov>

Cc: Scott Guilliams <Scott.Guilliams@LA.GOV>; Jenniffer Sheppard
<Jenniffer.Sheppard@L A.GOV>; Michelle Bickham <Michelle Bickham@LA .GOV>; Brian
Tusa <Brian. Tusa@L A .GOV>; Shaikh, Taimur <Shaikh Taimur@epa.gov>; Schwab, Kay
<Schwab.Kay@epa.gov>; Chen, Isaac <Chen.Isaac@epa.gov>

Subject: LOOP LLC, Deepwater Port Complex (PER20130001, LA0049492, AT 4634)

Hello Evelyn,

The attached revised preliminary draft permit package is being submitted in accordance
with the terms of the Memorandum of Agreement (MOA) between the Louisiana
Department of Environmental Quality and the U.S. Environmental Protection Agency,
Region 6.

PERMIT NUMER FACILITY
LA0049492 LOOP LLC, Deepwater Port Complex

Please note the received date of this package and forward via electronic mail to Sonja
Loyd at sonja.loyd@la.gov to acknowledge the receipt of this revised preliminary draft
permit package. In accordance with the MOA, the Agency has thirty (30) days to submit
comments regarding the revised preliminary draft permit package. Please send official
comments to Elliott B. Vega, Assistant Secretary, at the following address:

Elliott B. Vega, Assistant Secretary
Office of Environmental Services
Post Office Box 4313

Baton Rouge, Louisiana 70821-4313

It would be appreciated if you could also send a copy of the comments to me. If you
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have any questions regarding the attachments, please contact me at (225) 219-3232 or
Jenniffer Sheppard at (225) 219-3197. All future correspondence regarding this permit
shall use the Agency Interest (Al) number 4634 and the LPDES permit number
LA00494926.

Sonja Loyd

[Note: All updates made to the revised preliminary draft permit package are
highlighted in red.]

Renewal Application and Additional Information Received:

2013 Initial Application -
hitp://edms.dea. louisiana.gov/app/doc/view.aspx?doc=8776163&ob=ves

August 29, 2013 E-mail Correspondence —
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=8977644&ob=ves&child=ves

March 18, 2014 E-mail Correspondences (2 e-mails) —
hitp://ledms.dea.louisiana.gov/app/doc/iview.aspx ?doc=9361320&ob=ves&child=ves and
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361316&ob=ves&child=ves

April 14, 2014 E-mail Correspondence -
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361374&ob=ves&child=ves

April 23, 2014 E-mail Correspondences (2 e-mails) —
hitp://ledms.deaq.louisiana.qov/app/doc/iview.aspx?doc=9361324&ob=ves&child=ves and
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361322&0b=ves&child=ves

April 25, 2014 E-mail Correspondence —
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=93613268&ob=ves&child=ves

May 19, 2014 E-mail Correspondence -
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361336&ob=ves&child=ves
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May 21, 2014 E-mail Correspondences (2 e-mails) —

hitp://edms.deaq.louisiana.qov/app/doc/iview.aspx?doc=9361330&ob=ves&child=ves and

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=93608268&0ob=ves&child=ves

July 3, 2014 Letter -

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9378933&ob=ves&child=ves

November 17, 2014 E-mail Correspondence —

hitp://ledms.deo. louisiana.gov/app/doc/view.aspx?doc=109522938&ob=ves&child=ves

August 10, 2015 Letter -

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9882515&ob=ves&child=ves

February 2, 2016 E-mail Correspondence -

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=10113710&ob=ves&child=ves

February 5, 2016 E-mail Correspondence —

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=109207298&ob=ves&child=ves

August 1, 2016 E-mail Correspondence —

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=103039028ob=ves&child=ves

December 19, 2017 E-mail Correspondence —

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=109260888&ob=ves&child=ves

December 19, 2017 Letter -

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=1092483980ob=ves&child=ves
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To: Chen, Isaac[Chen.Isaac@epa.gov}; Shaikh, Taimur[Shaikh.Taimur@epa.gov}
Cc: Bogdan, Silvia[bogdan.silvia@epa.gov]; Plunkett, Gail[Plunkett. Gail@epa.gov}
From: Schwab, Kay

Sent: Tue 1/23/2018 2:15:08 PM

Subject: RE: LOOP permit chronology... so far

Hi Isaac,
There is more ©

Late yesterday I sent the partial of what I have download from EDMS and typed up as of
yesterday afternoon. ... for Taim’s upcoming briefing today

Today I am trying to find some of the permit modifications that appear to have occurred.

Do you have a file on LOOP from the 11™ Floor Filer Room? I checked with Gail the other day
and it appears that ALL permit info regarding LOOP (federal and state outfalls) was transferred
to LDEQ when the program was delegated (1990’s) ....but that does not explain why EPA did
not set up an official file record when EPA issued its first “joint permit” in 2003, then permit
modifications and the reissuance in 2008 (i.¢., the current existing permit)??

Any info that you may have would be helpful.
Thanks

K

From: Chen, Isaac

Sent: Tuesday, January 23, 2018 7:31 AM

To: Schwab, Kay <Schwab.Kay@epa.gov>; Shaikh, Taimur <Shaikh. Taimur@epa.gov>
Cc: Bogdan, Silvia <bogdan silvia@epa.gov>

Subject: RE: LOOP permit chronology... so far

Kay,
Thank you very much for putting these together. It looks like that the Outfall 004 effluent

limitations have not been changed. Not sure if we need to add the 2018 proposed permit
conditions in this summary? Thanks again.
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Isaac

From: Schwab, Kay

Sent: Monday, January 22, 2018 5:10 PM

To: Shaikh, Taimur <Shaikh. Taimur@epa.gov>

Cc: Chen, Isaac <Chen.Isaac@epa.gov>; Bogdan, Silvia <bogdan silvia@epa.gov>
Subject: LOOP permit chronology... so far
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To: Schwab, Kay[Schwab.Kay@epa.govl; Shaikh, Taimur[Shaikh.Taimur@epa.gov}
Cc: Bogdan, Silvia[bogdan.silvia@epa.gov}

From: Chen, Isaac

Sent: Tue 1/23/2018 1:30:34 PM

Subject: RE: LOOP permit chronology... so far

Kay,

Thank you very much for putting these together. It looks like that the Outfall 004 effluent
limitations have not been changed. Not sure if we need to add the 2018 proposed permit
conditions in this summary? Thanks again.

Isaac

From: Schwab, Kay

Sent: Monday, January 22, 2018 5:10 PM

To: Shaikh, Taimur <Shaikh. Taimur@epa.gov>

Cc: Chen, Isaac <Chen.Isaac(@epa.gov>; Bogdan, Silvia <bogdan silvia@epa.gov>
Subject: LOOP permit chronology... so far

ED_001774D_00023094-00001






To: Shaikh, Taimur[Shaikh.Taimur@epa.gov}

Cc: Chen, Isaac[Chen.Isaac@epa.gov]; Bogdan, Silvia]bogdan.silvia@epa.govl; Larsen,
Brent{Larsen.Brent@epa.govl; Rymer, Edwina[Rymer.Edwina@epa.gov]}

From: Schwab, Kay

Sent: Tue 1/30/2018 8:35:30 PM

Subject: FW: LOOP LLC, Deepwater Port Complex (PER20130001, LA0049492, Al 4634)
Revised Preliminary Draft Permit - LOOP . pdf

Revised Preliminary Fact Sheet - LOOP.pdf

Revised Preliminary Fee Rating Worksheet - LOOP .pdf

Revised Public Notice - LOOP .pdf

Hi Taim,

You mentioned that Stacey has provided additional feedback to you. Please provide information
as appropriate to Isaac/Brent and Silvia regarding timeframe, etc.

Typically this type of resubmittal (after > 3 years) provides a 30-day review period, but not sure
if other discussions have set a different path??

Thanks

K

From: Sonja Loyd [mailto:Sonja.Loyd@LA.GOV]

Sent: Tuesday, January 30, 2018 2:01 PM

To: Rosborough, Evelyn <rosborough.evelyn@epa.gov>

Cc: Scott Guilliams <Scott.Guilliams@LA.GOV>; Jenniffer Sheppard
<Jennifter.Sheppard@LA.GOV>; Michelle Bickham <Michelle.Bickham@LA.GOV>; Brian
Tusa <Brian. Tusa@LA.GOV>; Shaikh, Taimur <Shaikh. Taimur@epa.gov>; Schwab, Kay
<Schwab.Kay@epa.gov>; Chen, Isaac <Chen.Isaac@epa.gov>

Subject: LOOP LLC, Deepwater Port Complex (PER20130001, LA0049492, AT 4634)

Hello Evelyn,

The attached revised preliminary draft permit package is being submitted in accordance
with the terms of the Memorandum of Agreement (MOA) between the Louisiana
Department of Environmental Quality and the U.S. Environmental Protection Agency,
Region 6.

PERMIT NUMER FACILITY
LA0049492 LOOP LLC, Deepwater Port Complex

Please note the received date of this package and forward via electronic mail to Sonja
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Loyd at sonja.loyd@la.gov to acknowledge the receipt of this revised preliminary draft
permit package. In accordance with the MOA, the Agency has thirty (30) days to submit
comments regarding the revised preliminary draft permit package. Please send official
comments to Elliott B. Vega, Assistant Secretary, at the following address:

Elliott B. Vega, Assistant Secretary
Office of Environmental Services
Post Office Box 4313

Baton Rouge, Louisiana 70821-4313

It would be appreciated if you could also send a copy of the comments to me. If you
have any questions regarding the attachments, please contact me at (225) 219-3232 or
Jenniffer Sheppard at (225) 219-3197. All future correspondence regarding this permit
shall use the Agency Interest (Al) number 4634 and the LPDES permit number
LA00494926.

Sonja Loyd

[Note: All updates made to the revised preliminary draft permit package are
highlighted in red.]

Renewal Application and Additional Information Received:

2013 Initial Application -
hitp://edms.dea. louisiana.gov/app/doc/view.aspx?doc=8776163&ob=ves

August 29, 2013 E-mail Correspondence —
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=8977644&ob=ves&child=ves

March 18, 2014 E-mail Correspondences (2 e-mails) —
hitp://ledms.deaq.louisiana.qov/app/doc/iview.aspx?doc=9361320&ob=ves&child=ves and
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361316&ob=ves&child=ves

April 14, 2014 E-mail Correspondence -
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361374&ob=ves&child=ves

April 23, 2014 E-mail Correspondences (2 e-mails) —
hitp://ledms.deaq.louisiana.qov/app/doc/iview.aspx?doc=9361324&ob=ves&child=ves and
hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361322&0b=ves&child=ves
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April 25, 2014 E-mail Correspondence —

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=93613268&ob=ves&child=ves

May 19, 2014 E-mail Correspondence -

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9361336&ob=ves&child=ves

May 21, 2014 E-mail Correspondences (2 e-mails) —

hitp://edms.deaq.louisiana.qov/app/doc/iview.aspx?doc=9361330&ob=ves&child=ves and

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=93608268&0ob=ves&child=ves

July 3, 2014 Letter -

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9378933&ob=ves&child=ves

November 17, 2014 E-mail Correspondence —

hitp://ledms.deo. louisiana.gov/app/doc/view.aspx?doc=109522938&ob=ves&child=ves

August 10, 2015 Letter -

hitp://edms.dea.louisiana.gov/app/dociview.aspx ?doc=9882515&ob=ves&child=ves

February 2, 2016 E-mail Correspondence -

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=10113710&ob=ves&child=ves

February 5, 2016 E-mail Correspondence —

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=109207298&ob=ves&child=ves

August 1, 2016 E-mail Correspondence —

hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=103039028ob=ves&child=ves
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December 19, 2017 E-mail Correspondence —
hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=109260888&ob=ves&child=ves

December 19, 2017 Letter -
hitp://edms.deo. louisiana.gov/app/doc/view.aspx?doc=1092483980ob=ves&child=ves

ED_001774D_00023098-00004





